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PREFACE. 


In this book the subject has been treated in the manner 
recommended in the Report, issued by the Mathematical Asso- 
ciation, on the Teaching of Arithmetic in Preparatory Schools. 

A full account of the plan of the book is unnecessary in this 
place, as it will be understood more clearly from the table of 
contents. The matter is there given fully and in detail, and 
it will be seen that a very complete and comprehensive course is 
provided. The steps are very gradual; abstract and concrete ques- 
tions are dealt with side by side as far as possible, and problems 
such as easy questions involving the unitary method, averages, 
ete., are not treated separately, but are worked into the general 
scheme. No questions are marked out specifically for oral work, 
as it will be found that the earlier sections can be used for this 
purpose when a pupil is working a later section on paper. 

I should express my acknowledgments of the great help which 
I received from Mr. W. S. Beard in the preparation of this book, 
and I must thank my brother, Mr. W. M. Pendlebury, for his 
kindness in verifying many of the answers. 


C. P. 


lst July, 1912. 


NOTE TO THE FIFTH AND ENLARGED EDITION. 


MucH new matter has been added to cover the syllabus issued 
by the Joint Committee of the Headmasters’ Conference and the 
Association of Preparatory Schools—the basis of the papers of 
the Common Examination for Entrance to Public Schools. The 


vi NOTE TO ENLARGED EDITION 


new sections are numbered A1—P!; the detailed table of contents 
shows the systematic and progressive arrangement. 

At the end of the book is a collection of well graduated revision 
papers, which can be used at convenient specified stages. The 
101 short revision tests are followed by longer examination papers 
to be worked in a stated time. 

Throughout the book such guides and directions as are given 
for the solution of questions are deduced as the outcome of simple 
explanation and simple reasoning. In the preparation of the 
sections on elementary Mensuration, I must thank Mr. W. J. 
Stainer for illustrations, suited to young students, adapted 
from his Junior Practical Mathematics, published by Messrs. G. 
Bell and Sons. 


GAP 
April, 1924. 
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BRITISH MEASURES. 


AVOIRDUPOIS WEIGHT. 


16 ounces make 1 pound (1 lb.). 
1a DOUNGS: OA Pa se 1 stone (1 st.). 
Bwstones. “6 | 7. siscs> 1 quarter (1 qr.). 
4 quarters : 
or 112 pounds ‘ ae 1 hundredweight (1 cwf.). 
20 hundredweights ...... 1 ton. 
7000 grains make 1 pound. 


LINEAR MEASURE. 
12 inches make 1 foot (1 ft.). 


BAUODS 1) Neate 1 yard (1 yd.). 
PL Varas) « “hase 1 chain (i ch.). 
10 chains ___....... 1 furlong (1 fur.). 
8 furlongs , 
or 1760 yards \ er 1 mile. 
Also 100 links make 1] chain. 
Oe WAras:. Sires 1 rod or pole. 
A POlGR 1 chain. 


SQUARE MEASURE. 
12? or 144 sq. inches make 1 sq. foot (1 sq. ft.). 


32?or 9sq. feet ...... 1 sq. yard (1 sq. yd.). 
22? or 484 sq. yards ...... 1 sq. chain (1 sg. ch.). 
10 sq. chains ...... 1 acre (1 ac.). 
640 acres __...... 1 sq. mile. 
Also 4840 sq. yards make 1 acre. 
304 sq. yards ...... 1 sq. pole or perch. 
40 perches... 1 rood. 
4 FOCUR Ss cs ccawes 1 acre. 


CUBIC MEASURE 


12? or 1728 cubic inches make 1 cubic foot (1 c. ft.). 
3? or 27 cubic feet ...... 1 cubic yard (1c. yd.). 


LIQUID MEASURE. 
4 gills make 1 pint (1 pt.). 


SPL 2 ewes 1 quart (1 qt.). 
4 quarts ...... 1 gallon (1 gall.). 


TABLES sabi 


METRIC MEASURES. 


The more important measures are in heavier type. 


MEASURES OF WEIGHT. 


10 milligrams (mg.) 
10 centigrams (cg.) 
10 dectyrams (dg.) 
10 grams (g.) 

10 decagrams (Dg.) 
10 hectograms (Hg.) 


=1 centigram (cg.). 
=1 decigram (dg.). 
=1 GRAM (g.). 


1 decagram (Dg.). 
1 hectogram (Hg.). 
1 kilogram (Kg.). 


100 kilograms or 10° grams 
1000 kilograms 


1 quintal (q.). 
1 tonne (t.). 


How Ue de ll 


MEASURES OF LENGTH. 


10 millimetres (mm.) =1 centimetre (cm. ). 


10 centimetres =1 decometre (dm.). 
10 decimetres = 1 METRE (m.). 
10 metres 1 decametre (Dm.). 


hectometre (Hm. ). 


16 decametres a 1 
=1 kilometre (Km.). 


10 hectometres 


MEASURES OF AREA. 


(00 sq. millimetres (sq. mm.)=1 sq. centimetre (sq. cm.). 


100 sy. centimetres =] sq. decimetre (sq. dm.). 

100 sq. decimetres =1 sq. metre (sq. m.)=1 centiare. 

100 sq. metres =1 sq. decametre (sq. Dm.)=1 are. 

100 sq. decametres =1 sq. hectometre (sq. Hm.)=1 hectare. 
100 sq. hectometres =1 sq. kilometre (sq. Km.). 


LAND MEASURE. 


100 centiares=1 ARE (a.). 
100 ares =] hectare (Ha.). 
100 hectares =1 sq. kilometre. 


MEASURES OF VOLUME. 


1000 cubic millimetres (c.mm.)=1 cubic centimetre (c.cm.). 
1000 cubic centimetres =] cubic decimetre (c.dm.). 
1000 cubic decimetres =1 cubic metre (c.m.)=1 stere. 


MEASURES OF CAPACITY. 


10 centilitres (cl.)=1 decilitre (dl.). 
10 decilitres =) LITEE: (1, ). 

10 litres =] decalitre (D1.). 
10 decalitres =] hectolitre (H1.). 
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MEASURES OF NUMBER AND TIME. 


MEASURES OF NUMBER. 


12 units make | dozen. 
POUHIte Wiss G Ye eae 1 score. 
12 dozen 

or 14a canes \ Smeets 1 gross. 
24 sheets of paper ...... 1 quire. 
GUITES!. a SS 1 ream. 
Lives se. Se 1 baie. 


MEASURES OF TIME. 


60 seconds make 1 minute. 

60 minutes —...... 1 hour. 

wesiOaie ee ed aS 1 day. 
cfr 5: A Sk a ee oe 1 week. 

25; 20, 30, Of piveave ersten = al. 1 calendar month. 

12 calendar months ...... 1 year. 

Cy Te Ne 1 common year. 

UO GAY er ceane 1 leap year. 


LORRI it FSI ere is 1 century. 


PREPARATORY ARITHMETIC. 


A. INTRODUCTION: NOTATION AND NUMERATION. 


1, A unit is a single thing ; as one boy, one penny, one book. 


2. Quantities of the same kind, or like quantities, are such as 
have the same unit ; for example, five books and eight books are like 
quantities, the unit, one book, being the same for both. 

3. A number is a unit, such as one shilling, or a collection of 
units of the same kind, as siz pennies. In the latter case the 
wnt 1s one penny. 

4, All numbers are written by means of the symbols 

Orla iat & diet y Bag Oa) On atets toad hae, 
which are called digits, and are named respectively, nought, one 
or unity, two, three, four, five, sia, seven, eight, nine. 

Each of these digits denotes one unit more than the digit 
which precedes it; 0 denotes that there are none of the units or 
things referred to. 

To express numbers greater than nine, two or more of these 
digits are written side by side. 

5. The art of expressing numbers by symbols is called 
Notation. 

The art of expressing them by words is called Numeration. 

6. The number which denotes one more than nine is called 
ten, and plays a most important part in Arithmetic. 

Numbers are told off in groups of ten. 


The number in one group of ten is written 10; the number 


in two groups of ten is called twenty, andis written 20; 
,», three y " thirty, le 30 ; 
9 four 9 ” forty, ” 40 ; 
9 five ) ” Sifty, ” 50 ; 
99 SUL ” ” sixty, ” 60 ; 
59 SEVEN 4 ys seventy, ie fale 
5 Crght ‘3 ‘3 eaghty, ) 80 ; 
9 nine 9 ” ninety, ” 90 ; 
5, len : ? one hundred, 100. 


P.P.A. A tid 


2 INTRODUCTION: NOTATION AND NUMERATION 


¢. All numbers between 10 and 100 are represented by two 
digits. The highest, ninety-nine, is represented by 99, and means 


9 tens+ 9 units. 


If to this we add 1, we get 


9 tens +10 units, 
_ or 10 tens+ 0 units, 
or 1 hundred +0 tens+ O units. 


This is represented by 100, and therefore requires three digits. 


8. In the number 99 the digit 9 appears twice; in one place 
it means 9 units, and in the other 9 tens. Hence, although a 
digit always has the same absolute value, yet in consequence of 
the difference of position the one 9 here denotes ten times as 
much as the other. 


9. The principle on which the value of a digit depends upon 
_ its position among the others is a fundamental one in our method 
of notation, and is called the PRINCIPLE oF LOCAL VALUE. 

This system of notation is called the Arabic system. 


NUMBERS LESS THAN 100 3 


B. NUMBERS LESS THAN 100. 


Pupils should be led to discover the processes, or rules, by the use of 
objects such as coloured sticks, cubes, and discs, which can be arranged in 
bundles or in piles to show the ‘place-value’ of a digit: white objects can 
represent, and be referred to as, ‘ones’ ; blue objects can represent, and 
be referred to as, ‘tens,’ and so on. 


B (1). Notation and Numeration. 
EXERCISE 1. 


(1) How many groups of ten each can be made with the 
following numbers? And how many ‘ones’ will be lett over? 

(2) Write in figures, placing ‘tens’ under ‘tens,’ and ‘ones’ 
(units) under ‘ones’ (units) : 


ieee eu: 2. Thirteen. 3. Thirty-one. 
4. Twenty. 5. ‘Twenty-four. 6. Forty-two. 
7. Fifty. 8. Fifty-six. 9. Sixty-five. 
10. Highty. 11. Highty-seven. 12. Seventy-eight. 


EXERCISE 2. 


(1) Analyse each of the following numbers into tens and units, 
and (2) write each number in words: 

1. 14. 2. 41. 3. 25. 4, 52. 5. 68. 

6. 86. (oye Suen gas 9. 94. 10. 49. 


B (2), Addition. 

10, Addition is the process of finding a single number to 
represent the same as two or more given numbers together, the 
numbers being of the same kind. 

11. The result of addition is called the sum, or total, or 
amount of the given numbers. 

12. The mark + placed between two numbers denotes that 
they are to be added together, and is called the sign of addition, 
or plus. 

Thus 344 denotes that 4 is to be added to 3. 

13. For the word equals, or the words is equal to, the sign = is 


used. 
Thus 3+4=7 is read “3 plus 4 ts equal to 7.” 


4 NUMBERS LESS THAN 100 


14. For the word therefore the sign .’. is used. 
For the word because the sign *,* is used. 


EXERCISE 3. 


(1) Add from left to right, and (2) verify each result by adding from right 
to left. 


Write down the sum of the following numbers without altering 
the horizontal arrangement : 

1. 44+342424344+45444+6= 
9+24+4454+64+3424546= 
4454642424344464+4= 
34+44+54643444+5434+6= 
§9+34+24+446434645+4+4= 
44+64+3+4+34243464+3+45= 
74+84+4454+8464848+7= 
64+34+74+84+74+8+484+746= 
9+44+847464+74845+4+8= 
7+84+84844+54+84844= 

EXAMPLE. There are fifteen sticks in one heap and twenty-seven in 
another ; how many are there in both heaps together ? 


Arrange the sum as in the margin. 

Notice that 15 is one bundle of en and five ones ; that 
27 is two bundles of ten and seven ones. 1 5 

lst. Add together the sticks not tied into bundles. 2 "7 
Put together they make 12. We have now to change ————|——— 
the single sticks into bundles of ten. Notice that they a - 
make 1 bundle of ten, and 2 sticks are left. 

Put the 2 in the waits’ column; and keep the 1 ten to be put to 
the tens. 

Norr.—The removal from one column to another is called “ carrying.” 


2nd. Add together the bundles of sticks. There are 1 ten and 
2 tens, and also the 1 ten which we got out of the wnits, ze. 4 tens 
altogether. 


Put down 4 in the ¢ens column. 
The number of sticks is therefore forty-two, written 42. 


EXERCISE 4. 
Verify each result. 
1. There are twenty-one pencils in one box and thirty-seven 
in another ; how many pencils are there in both together ? 
2. One book has fifty-three pictures and another has thirty- 
five ; how many pictures are there in both together ? 


ee etn Se re ae Po 
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Tens. | Units. 
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3 Tom makes twelve runs in a game of cricket and Dick 
forty-five ; what is the total? 

4. A woman spends ten pence on bread, sixteen pence on tea, 
and five pence on sugar ; what is the total ? 

5. One book has thirty-two pages, another one forty-eight 
pages, and another sixteen pages ; how many pages are there in 
the three books ? 

g. In a certain school there are 17 boys in the first class, 
98 in the second, 25 in the third, and 24 in the fourth; how 
many boys are in the school? 

7 In an orchard there are 39 apple trees, 27 pear trees, 
10 cherry trees, and 17 plum trees; what is the total number of 
trees ¢ 

g. A boy has four bags of marbles; one of the bags contains 
93, another 32, another 19, and another 17; what is the total 
number of marbles ? 

9. A man has four fields; in the first there are 13 cows, 
in the second 24, in the third 25, and in the fourth 17; how 
many cows are there in the four fields? 

10. In a wood there are 26 elm trees, 29 oak trees, 17 beech 
trees, and 19 pine trees ; what is the total number of trees ¢ 


EXERCISE 5. 
Check each answer by adding (1) upwards, (2) downwards. 
Add together 
1. 58 2. 64 8527 4. 38 5. 49 (Cae Re) 
Bees foun e! Bia ge? 
ieee, 8. 17 §57-79 10. 15 11. 16 12. 63 
38 26 ot 9 34 10 
Be 88 AB a gandibi 5) lis Seles 
lm. 3 14. 15 15. 4 16. 14 17. 70 18. 41 
63 26 59 34 9 oe 
8 ao 7 16 8 9 
Pe oe at MRE TIN IO. ALR aps G8 
19. 32 20. 41 21. 46 an Ae 93. 40 Eadie te 
4 9 9 18 9 62 
15 19 8 6 30 4 
7 8 17 6 6 19 
16 13 4 16 18 = 


ani — — 
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EXERCISE 6. 
Check each answer by adding (1) from left to right, (2) from right to left. 
Write down the sum of the following numbers arranged as 


they are: J 

1. 614+134+19= 2. 424+214+18= 
3. 2384+324+15= 4. 144+394+42= 
5. 354+274+19= 6. 464+164+21= 
7. 374284+15= 8. 284+324+14= 
9. 194+174+45= 10. 284+334+19= 


B (3). Subtraction. 

15. Subtraction is the process of finding what remains when 
one number is taken away from another of the same kind. 

16. The result of subtraction is called the difference or 
remainder. 

17. The mark — placed between two numbers denotes that 
the number which follows it is to be taken from the number 
which precedes it. It is called the sign of subtraction or minus. 

Thus 7 — 3 denotes that 3 is to be taken from 7. 

And 7—3=4 is read “7 minus 3 is equal to 4.” 

18. Subtraction is the converse of Addition. 

Thus 7 — 3 also means—‘ What number added to 3 units makes 
7 units?’ 

EXERCISE 7. 
What number must be added to 
1. 4 to make 5? 2. 5 to make 62 3. 6 to make 7? 
4. 7 to make 9? 5. 6 to make 9 2 6. 4 to make 9? 
7. 3 to make 14? 8. 5 to make 172 9. 4 to make 162 
10. 2 to make 152 11. 6 to make 182 12. 7 to make 192 

Find the missing numbers in 
13. 18-5= 14. 19-4= 15. 17-3= 16. 16-2= 
17. 15-3= 18. 14-2= 19. 19-6= #2. 13—] 


EXAMPLE 1. 4 heap contains 57 stones. I take away 33; how 
many will be left ? 
Arrange the sum as in the margin. 
The mental steps are 
Ist. 3and 4 make 7; write down 4, 
2nd. 3 and 2 make 5; write down 2. ‘ 
The number of stones left is twenty-four, written 24, ——|——| 


Verification. Adding 33 to 24 the result is 57. 4. ) 


Ae 
Tens. | Units. | 
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EXERCISE 8. 
Verify each result. 


1. There are twelve books on the table ; how many more must 
Tadd to make up eighteen 


2, There are eighteen books on a shelf; if three are taken 
away, how many will be left? 


3. Tom has thirteen pennies and George has eighteen ; how 
many has Tom less than George ? 


4. A boy took sixteen apples to school and gave away twelve ; 
how many had he left ? 


5, A farmer sold seventeen sheep out of a flock of thirty-eight ; 
how many had he leit ? 


6. One window has thirty-six panes of glass in it; another 
has twenty-four ; how many more has the one than the other ? 


7. Tom is eighteen years old ; how old was he six years ago! 


8. Bob is thirteen years old; in how many years’ time will 
he be twenty-five ? 


9. Tom is fifteen years old and his brother Fred is twenty- 
seven years old ; what is the difference between their ages ? 


10. Willie’s father is forty-eight years old; how many years 
ago was he fourteen years of age ? 


EXERCISE 9. 

Verify each result. 
How many must be added to 62 to make 781 
How many must be added to 26 to make 874 
How many must be taken from 39 to leave 17% 
How many must be taken from 68 to leave 231 
By how many is 75 greater than 32% 
By how many is 87 greater than 44% 
78 is how many more than 25% 
25 is how many more than 131 


meaonoaron Pp 


32 is how many less than 891 


= 
S 


10 is how many less than 32% 
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EXAMPLE 2. 4 heap contains 57 stones. I take away 19; how 
many will be left ? 


Arrange the sum as in the margin. Tens. | Units. 
The mental steps are 
lat. 9 and 8 make 17; write down 8. 
2nd. landland3make 5 ; write down 3. 
The number of stones left is thirty-eight, written 38. 


Verification. By adding 19 to 38 we get 57. 


EXERCISE 10. 
Verify each result. 
How many must be added to 33 to make 722 
How many must be taken from 91 to leave 722 
What number added to 17 makes 23 1 
What number taken from 30 leaves 23? 
By how many is 80 greater than 18? 
By how many is 72 greater than 272 
By how many is 35 less than 532 
By how many is 58 less than 71? 
What is the difference between 47 and 622 
What is the difference between 93 and 392 


EXERCISE 11. 


Check each result. 


SS PNOoPFrwop re 


pak 


Write down the answers to the following : 
a Oona =e 2 O83 89m BBO 1) awe 64 -38= 
O Ot 4B" 6) 7O=36 = 7 yo ey 8. 38-19= 
%. 90-52= 10, 93-24= 11, 86-29- 30 -18= 
Find the number denoted by 2 in each of the following : 
13, 90 -7=18. 14, 96 -x2=78, 15. 87 -—27=28. 
16. 73 —w= 35. 17. x-12=78, 18. 7-46=36. 


EXERCISE 12. 
Verify each result. 
1, Tom has fifty-eight marbles ; George has sixty-five ; how 
many more has George than Tom ? 


2, There were eighty-two boys at school this morning, and 
twenty-eight less this afternoon ; how many boys were present 
this afternoon ? 
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3. A book had forty-eight pages, but nine were torn out; 
how many pages are now in the book ? 
4, A book has ninety-six pages, and all but eight have 
pictures on them; how many pages have pictures 4 
3 5. A farmer had sixty sheep, and sold thirty-six ; how many 
had he left? 
6. A woman takes ninety-six eggs to market and brings 
back thirty-eight ; if she sells the rest, how many does she sell ? 3 
7. A box of oranges contains ninety-one, but fourteen are 
bad ; how many good ones are there ? 
8. One tree is twenty-five feet high and another is eighteen 
feet ; how many feet is one higher than the other ? 
9, A woman has eighty-four apples for sale; how many will 
she have left when she has sold fifty-nine ? 
10. ‘Tom has sixty-one marbles ; how many more does he want 
to make ninety ? 


EXAMPLE 3. In one operation take the swm of 27 and 39 from 84. 


Arrange the sum as in the margin. 
The mental steps are 
Ist. 9 and 7 make 16, and 8 make 24; write down 8 


Tens. | Units. 


in the wnits’ column, and carry forward 2 tens. : : 
2nd. 2, 3,and 2 make 7, and 1 makes 8; write down 1 | 

in the tens’ column. 2 7 
The result is eighteen, written 18. 3 9 
Verification. Add the last three lines. 1 8 


EXERCISE 13, 
Verify each result. 


In one operation take the sum of the second and following 
lines from the first line: 


1. 80 2. 70 3. 90 4. 90 5. 80 6. 90 


13 4 15 17 9 42 
8 15 8 q 27 7 
48 39 59 49 39 14 


7. 85 8. 62 9. 93 10. 84 11. 95 12. 82 


17 6 9 18 16 9 
5 14 18 6 24 33 
29 27 37 36 9 8 


6 8 4 9 28 15 
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EXERCISE 14. 

Verify each result. 
Find the missing number denoted by z in each of the following : 
Le Ae ae Sa 4, 27 5. 21 6. 41 


16 14 x 14 8 9 
6 47 12 x 10 19 
2 i BD = ie B 
80 94 65 81 66 82 
7 84+4%+644+45=31. 8. 44+54074247=24. 
9 94+94+84+2+8=40. 10. 214+:124+194134+2=83. 


B (4). Brackets. 


19. Brackets ( ),[ ], { } are used to bind together two 
or more quantities into one. 


Thus 12 —-(3+4) means—‘ From 12 take the sum of 3 and 4’; 


therefore 12-(3+4)=12-7=5. 
But 12-3+4 means—‘ From 12 take 3 and then add 4’; 
therefore 12-34+4=944=13. 


20. When a + sign precedes a bracket, the bracket may be 
removed without altering the value of the expression. 


Thus 19+4(5-3)31245 23. 


21. When a — sign precedes a bracket, the bracket may be 
removed without altering the value of the expression, provided 
the signs + and — within the bracket are changed respectively 
to — and +. 

Thus 12 -(5- 3) =12-5 +3. 


EXERCISE 15. 


(1) Explain the meaning of each of the following, and (2) write 
down the answers: 


1. (16+7)-5= 2. 164-(7-5)= 38. (16-7)+5= 
4. 16-(74+5)= 5. 16-(7-5)= 6. 16-7-5= 
7. (25-9)+(8+5)= 8. (254+ 9)+(8-5)= 
9. (25-9)+(8-5)= 10. 254+9+(8-5)= 
ll. 25-9-8-5= 12. 254+(94+8-5)= 


18. (25-9)-(8-5)= 14. (2549) -(84+5)= 
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15. 25-9+(8-5)= 16. (25+ 9) -(8-5)= 
17. 25-9+(8+5)= 18. (25+9)+8-5= 
19. (10+ 4) -—(8—-2)+(8+6)-(5-2)= 

20. (10+8-4-2)-(10-6-4)-5= 


EXERCISE 16. 
Verify each result. 


1. A boy gets 4 pence from his father and 7 pence from his 
mother ; how much will he have left after spending 5 pence? 

2. A boy put into the bank 10 shillings and then 6 shillings ; 
he afterwards drew out 7 shillings; how much had he then in 
the bank ? 

8. A boy won 10 marbles in the first game and lost 3 in the 
second game; but in the third game he won 5; how many 
more marbles has he now ? 

4. A man had 18 shillings in his purse; he buys a hat for 
7 shillings and a pair of gloves for 3 shillings; how many 
shillings has he left ? 

5. Tom has 12 marbles and Bob has 13 marbles. If Tom 
gives 4 of his marbles to Bob, how many will each then have ? 

6. George has 20 apples and Harry has 11 apples. If George 
gives Harry 6 of his apples, how many will each then have ? 

7. Tom made 36 runs in a cricket match, and Harry made 
19 less than Tom ; how many runs did they make together ? 

8. Tom has 62 marbles and Bob has 35 marbles less than 
Tom. If Tom gives Bob 27, how many will Bob have more than 
Tom? 

9. A boy has two copy-books ; one has in it 30 pages and the 
other 24 pages. If he has filled up 16 pages in the first book 
already, how many more pages has he to write to fill both the 
books ? 

10. In one field a farmer had 40 sheep and in another field he 
had 35 sheep. He took 6 sheep from the first field and put 
them into the other field; how many more are there now in the 
second field than in the first? 


B (5). Multiplication. 


22, Multiplication is a short way of finding the sum of any 
number of given equal numbers. 

Thus 3+3+3+3 is equal to 4 times 3, that is, 12. 

Multiplication is another form of Addition. 
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23. The number of given equal numbers is called the 
multiplier. 


24. The number to be multiplied, ze, any one of the given 
equal numbers, is called the multiplicand. 


25. The result of the multiplication is called the product of 
the multiplier and the multiplicand ; and the multiplier and the 
multiplicand are called the factors of the product. 


26. Multiplication is denoted by an inclined cross X, which is 
called the sign of multiplication, and is placed between the 
numbers. 

Thus 3 multiplied by 4 is written 3 x 4. 

And 3x4=12 is read—“3 multiplied by 4 is equal to 12,” or 
“4 times 3 equal 12.” 


27. The multiplier and the multiplicand can be interchanged 
without altering the product. 

For example, consider the dots in the margin. The 
number of dots altogether is the product of the number 
of dots in a row, 3, multiplied by the number of rows, 4. 
It is also the product of the number of dots in a 
column, 4, multiplied by the number of columns, 3. 


Hence 3x4=4.x3. 


k*e*t 
kee 
Me 


28. The result of multiplying three or more numbers together 
is called the continued product of the numbers. 
Thus the continued product of 2, 3, and5=2x3x5=6x5=30. 


It ws assumed that pupils have committed the Multiplication Table ¢o 
memory before proceeding to the Exercises which follow. 


EXERCISE 17. 
Find the missing number in each of the following : 


1 l+1+l= 2 4444+444= 3. 34+3434+34+3= 
4. 54+54+5= 5. 6464+64+6= 6. 24+2424+2+2= 
7 Ox4= 8 4x5= 9. 3xb= 

10. 12x6= ll. 6x4= 12. 8x3= 

13. 12x2= 14. 4x6=. 15. 2x3x4= 

16. 2x4x5= 17. 3x5x4= 18. 6Ox3x2= 


19. 3x3x3= 20. 4x4x4= 21. 2x2x2x2= 
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EXAMPLE. How many sticks will 3 children have altogether, if 
each has 24 ? 
[Process;: Multiply 24 by 3.] 


Arrange the sum as in the margin: write the multiplier under the 
multiplicand, and draw a line below. 


We begin to multiply at the right-hand figure. 24 
Ist. 3 times 4 units are 12 units, which equal 1 ten and 3 
2 units; write down 2 and carry forward 1 ten. 72 
2nd. 3 times 2 tens are 6 tens; 6 tens and 1 ten are 7 tens; ao 


write down 7, 
The product is seventy-two, written 72. 


Verification. By addition: 24+24+4+24=72. 


EXERCISE 18. 
1. A penny is equal in value to 2 halfpennies; how many 
halfpennies are equal to 18 pennies ? 


2. A penny is equal in value to 4 farthings; how many 
farthings are equal to 17 pennies? 


3. A shilling is equal in value to 12 pennies; how many 
pennies are worth 8 shillings? 


4, Twelve inches make a foot; how many inches long is a 
2-foot rule ? 


5. Three feet make a yard; how many feet long is a piece of 
string 18 yards long? 


6. Two pints make a quart ; how many pint jugs can be filled 
from a cask holding 18 quarts ? 


7. Four quarts make a gallon; how many quart jugs can be 
filled from a tank holding 18 gallons ? 


8. Sixteen ounces make a pound; how many ounces make 
6 pounds ? 

9. Twenty-four hours make a day ; how many hours are there 
in 4 days? 


10. Twelve things are called a dozen; how many things make 
4 dozen ? 


EXERCISE 19. 


LAY DEO) Merton Ake) CF) 
Multiply 15; 17; 26; 35; 37; 46 2 
Multiply 14; 16; 15; 24; 26; 25 by 3. 
Maple ls ID st bh AT S16 fd by A. 
Molapiy 122.845.1383 1656 15.y 17) iby 
Malaply: 1050 42s 14 91951637716. by, 6 


poe SN 
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29. The expression 4+3x5 means that 4 is added to 


5 times 3. 
Thus 44+3x5=44+15=19. 


The sign x links the numbers 3 and 5 into one term and draws 


the 3 away from the 4. 
But (4+3) x 5, or 5 x (443), means that the sum of 4 and 3 is to 


be multiplied by 5. 
Thus (4+3)x5=7x5=385. 


Multiplication must be performed before Addition or Sub- 
traction, unless a bracket indicates otherwise. 


30. Multiplication may be indicated by writing the quantities 
in brackets side by side without any sign between them. 


Thus (44+ 2)(5-3)=6x2=12. 
EXERCISE 20. 


(1) Explain the meaning of each of the following, and (2) write 
down the answers : 


1 6x44+2= 2. 6x(4+2)= 38. 8x5-2= 
4. 8x(5-2)= 8. 124+3x5= 6. (12+3)xd= 
(0 x12 —3= 8. 5x(12—3)= 
93x342x5= 10. 3x (34+2)x5= 

ll. 7x6-3x4= 12. 7x(6-3)x4= 

13. 40-12+6x2= 14. 40-(12+6)x2= 

15. 9x(4-2)+3= 16. 9x (4-24+3)= 

17. 9x4-24+3= 18. 9x4-(24+3)= 

19. 64+3x4-2-2x4= 20. (64+3)x(4-2)-2x4= 
21. (6+3)x4-(54+2)x4—= 9 (6-3)x44(5-2)x4= 
23. (7+8)(9-4)= 24. (8+5)(8-5)= 


EXERCISE 21. 
(1) Write each of the following expressions with signs and 
brackets, and (2) write down the answers : 
1, Five times the difference between 13 and 30. 
The product of the sum and the difference of 5 and 9. 
The sum of 3 times 3 and 5 times 8. 
The sum of 6 times 9 and 4 times 10. 
The difference between 6 times 5 and 5 times 3. 
The difference between 6 times 7 and 3 times 9. 


> Sl m oo pO 
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The sum of 5 times 7 and 6 times 3. 

19 diminished by 6 times the difference between 6 and 3. 
18 added to 6 times the sum of 6 and 3. 

10. 13 added to 5 times the sum of 4 and 5. 


EXERCISE 22. 
Verify each result. 


1, There are 16 sheep in one field, and three times as many 
in the next ; how many are there altogether ? 

2, John has 16 marbles, and Fred has five times as many ; 
how many have they between them? 

3, Sam has 18 marbles, and Tom has four times as many ; 
how many more has Tom than Sam ? 

4, A boy earned tenpence every day for 6 days, and then 
spent elevenpence ; how many pence did he save? 

5. There are 20 boys in a class. Nine of these did 2 sums 
each, and the rest did 3 sums each; how many sums were 
worked by this class? 

6. A man paid 3 shillings each to 19 boys, and 6 shillings 
each to 7 girls; how many shillings did he pay away ? 

7 A woman took to market 3 baskets, each containing 
29 eggs. She could sell only 39 eggs; how many did she take 
back with her from market ? | 

8. 81 parcels were packed in 6 vans. Five of the vans held 
13 parcels each ; how many were there in the other van? 

9. If a boy takes 18 steps in walking the length of a room, 
how many steps will he take in walking up and down the 
room twice? 

10. Harry bought 28 marbles and lost 9; how many must he 
now buy so as to place 30 marbles in each of 3 bags? 


B (6). Division. 


31. Division is the method of finding how many times one 
number contains another, 7.e. how many times in succession a 
smaller number can be taken from a larger number. 

Thus 2 is contained 3 times in 6, #.¢. 2 can be taken 3 times 
from 6. Hence when 6 is divided by 2 the result is 3. 

Division is thus a shortened form of Subtraction. 


32. The number to be divided is called the dividend. 
33. The number by which it is divided is called the divisor. 


so ON 


16 NUMBERS LESS THAN 100 


34. The number which tells how many times the divisor 
is contained in the dividend is called the quotient. 

The number which is left after dividing one number by another 
is called the remainder ; thus 7 contains 2 three times, leaving a 
remainder 1. 

When there is no remainder, the division is said to be exact. 

35, Division is denoted by the mark +, which is called the 
sign of division. 

Thus 8+2=4 is read “8 divided by 2 equals 4.” 

Division may be also indicated thus : 

5 —4, 

which is read—“ 8 over 2 equals 4.” 

Division is the converse of Multiplication. 

Thus 8+2 also means—‘ What number multiplied by 2 
makes 8 9” 

36. In exact division 

Dividend ~ Divisor = Quotient, 

and Quotient x Divisor = Dividend. 

In inexact division 

Quotient x Divisor + Remainder = Dividend. 


EXERCISE 23. 
How many times can 


1. 2 be taken from 12? 2. 3 be taken from 122 
3. 4 be taken from 122 4. 6 be taken from 122 
5. 3 be taken from 15% 6. 5 be taken from 15% 


How many are there in each share if 
7. 24 marbles are divided into 2 shares ? 
8. 24 marbles are divided into 3 shares? 
9. 24 marbles are divided into 4 shares? 
10. 24 marbles are divided into 6 shares ? 
How many shares of 
11. 2 marbles each can be made with 48 marbles? 
12. 3 marbles each can be made with 48 marbles ? 
13. 4 marbles each can be made with 48 marbles ? 
14. 6 marbles each can be made with 48 marbles ? 
Find the number denoted by z in each of the following : 
16. 18+2=2%. 16 18+3=2. 17. 18+6=2. 18 30+5=z2, 
19. 48=—2, 2. S8=2, 21, 3. =x. 22. S32 =x, 


23. Sxw=25. 24 a2x6=48. 2. ax4=32. 9. 4xwv=—_48, 
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EXAMPLE 1. Jf 69 sticks are arranged in 3 equal groups, how 
many are there im each growp ? 
[Process: Divide 69 by 3.] 


Arrange the sum as in the margin. 
We begin to divide at the left-hand figure. 


Tens. | Units. 


Notice that 69=six bundles of ten and nine ones. 3/ 6 9 

1st. Divide 6 bundles into 3 equal groups; there ara ae 
will be 2 bundles in each group. Write 2 in the tens 2 * 
place. 


2nd. Divide 9 sticks into 3 equal groups; there will be 3 sticks in 
each group. 

Write 3 in the units’ place. 

The number of sticks in each of the required groups is 23. 


Verification. 69—23-—23-—23=0; and 23x3=69. 


EXAMPLE 2. If 96 sticks are arranged in groups of 4 sticks, how 

many groups are there ? 
[PROcEss: 96+4.] 

Notice that 96=9 tens and 6 units. 

Ist. Divide 9 tens by 4; that is, arrange 9 tens in 4|9 6 
equal groups of 4 tens. 2 4 

There will be 2 groups with 1 ten over. voc 

Write 2 in the tens’ place. 

2nd. Change the 1 ten which remained over into 10 units; these 
10 units and the 6 units make 16 units. 

Divide the 16 units by 4; that is, arrange the 16 units in equal 
groups of 4 units. There will be 4 such groups. 

Write 4 in the units’ place. 

The number of groups is 24. 


Verification, 24+4244+244+24=96; and 24x4=96. 


EXERCISE 24. 
Verify each result. 
1. How many marbles will each boy receive, if 68 are equally 
divided between 2 boys? 
2. How many apples will you receive, if I give you the fourth 
part of 84 apples? 
3. If you have 96 oranges and give me one-third of them, 
how many shall I receive? 
4. If 59 plums are equally divided among 5 boys, how many 
will each boy get, and how many plums will be left over ? 
5. There are 64 pears in 4 bags and an equal number in each ; 
how many pears are there in each bag? 
6. If 84 chestnuts are arranged in 5 equal groups, how many 
are there in each group, and how many chestnuts will be left over ? 
P.P.A. 
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7. How many inches are there in each length, when 85 inches 
of string are measured off into 5 equal lengths? 

8. How many pence are there in a group, if 68 pennies are 
arranged in 4 equal groups ? 

9. How many times in succession can you take 5 walnuts at 
a time out of a bag which contains 75 walnuts ? 


10. How often can you take 3 filberts out of a bag which 
contains 75 filberts ? 

11. How many groups, each containing 4 pennies, can you make 
with 56 pennies ? 

12. If I buy 65 apples at 5 for a penny, how many pence do 
I spend ? 

13. If 6 apples weigh a pound, how many pounds will 78 apples 
weigh ? 

14. How many bags, each to contain half-a-dozen chocolates, can 
be filled from a box containing 84 chocolates ? 


15. How many times can 4 shillings be subtracted from 
68 shillings ? 


16. How often can 6 inches o string be measured off from 
94 inches of string, and what is the length of the piece left over ? 


EXERCISE 25. 


Verify each result. 
(2) (6) (c) (a) () 


1. Divide 46; 48; 84; 64; 86 by 2. 
2. divide 39; 63; 96; 693.93. by 5S. 
on aivine. 13; 29; Fos Obs iat) by 2, 
4. Divide 20;..85; 59; 885: 94. by 3. 
&. *Divide (i319; 275. Bls BS bye. 
6. Divide 93; 90; 66; 99; ° 49 by 4 
v7. Divids $73. 43; 613, 735-89 byob. 
8. Divide 965°" 59; 723, 98s" Oi” hy b. 
¥. Divide 693 79%. (L;.. 693 17. tig, 
10. Divide 29; 98; 47; 7%; 956. by.6. 


SUPPLEMENTARY EXAMPLES. 


In each of the examples 3-10, find how many must be added 
to the dividend to make the quotient greater by one. 
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37. When a number is divided into two equal parts, each 
part is called one half of the number. When the divisor is 
3, 4, 5,... each part is called one third, one fourth (or a quarter), 
one fifth, ... of the number. The term /five-ninths denotes what 
we have when we divide a number into nine equal parts and 


take five of them. 


EXERCISE 26. 


1. How many articles are there in 


(a) half-a-dozen ? (>) one-quarter of a dozen ? 

(c) three-quarters of a dozen? (d) one-third of a dozen? 

(¢) two-thirds of a dozen ? (f) one-sixth of a dozen ? 

(9) five-sixths of a dozen ? [1 dozen = 12 units. ] 
2. How many articles are there in 

(a) half-a-score ? (0) one-fourth of a score ? 

(c) three-fourths of a score? (d) one-fifth of a score? 

(e) two-fifths of a score? (f) three-fifths of a score ? 

(9) four-fifths of a score? [1 score = 20 units. ] 


3. How many inches are there in 
(a) one-fourth of a yard? (>) three-fourths of a yard? 


[1 yard = 36 inches. ] 
4. How many ounces are there in 


(a) one-quarter of a pound? (6) three-quarters of a puund ? 
[1 pound = 16 ounces.] 


~~” 


5. How many minutes are there in 


(a) half-an-hour ? (5) three-quarters of an hour? 
[1 hour = 60 minutes. ] 
6. How many hours are there in 


(a) three-quarters of aday? (0b) five-sixths of a day ? 
[1 day = 24 hours. } 
7. How many weeks are there in 


(a) one-quarter of a year? (>) three-quarters of a year? 
[1 year = 52 weeks. | 


B (7). Averages. 


38. The average of a set of numbers or quantities is the 


result of dividing their sum by the number of them. 


Thus, the average of 2, 3, and 7=(2+3+7)+3=12+3=4., 
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EXERCISE 27. 

Find the average of the following numbers: 
1. 4, 4, 4, 4. eee Dat Oe We 3h 402, DO: 
Meh Ween mmne ss Coefpery, tk 6, 8, 25, 7, 12. 
eae od a Bs eee bY B.) Op (FOR yee 
Nealon EUs bas b: 10. 17098. WU, Bee! 
dior, O-, 10s-0)7 0D, T2226 5413,0, 8, 0, 19; 

B (8). Multiplication and Division; Miscellaneous. 
39. In any expression in which the signs x, +, +, —, occur 


Multiplication and Division must be worked out before 
Addition or Subtraction, unless a bracket indicates otherwise. 


Thus 36+442=94+2=11; 
but 36+ (4+2)=36+6=6. 


EXERCISE 28. 


Find the answers to the following: 


1. 19x3-24+4= 2. 17x34+24+3= 
3. 27+3-15+3= 4. 30+3+424+2= 
5. 51+3,-52+4= 6. 27+3448+4= 
7. 45+34+17x3= 8. 58+2-—32+4= 
9. 84+34+9x3-13x4= 10. 14x3-18x24+52+4= 


Il. 48+3-48+44+12x4= 12 95+54+78+6+87+3= 
13. 92+4+76+2-14x4= 14 16x3-12x4+4+90+5= 


15. (15-3)+244= 16. 16+(26—2)+3= 

17. (164+9)+5+17= 18. (51-9)+6+18= 

19. 80-(51-3)+4= 20. (294+35)+4-7= 
EXERCISE 29. 


(1) Express each of the following with signs and brackets, and 
(2) write down the answers : 


1. Divide the sum of 24, 17, 28 by 3. 
2. Find one-sixth of the product of 18 and 5. 


3. Find how often 5 is contained in the sum of 29 and 39 
added to 7. 
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4. Find the number which is half the difference between 95 
and 17. 


5. Find how many times 4 can be subtracted from the difference 
between 29 and 93. 

6. Find the sixth part of 4 times 12. 

7. Find how many times 5 can be taken from twice 30. 

8. Find the result of dividing 3 times 24 by 4. 

9. To 3 times 15 add the third part of 15. 

10. To the sixth part of 72 add the difference between 16 and 61. 


EXERCISE 30. 
Verify each result. 


1. There are 18 pins in a row; how many days vl 4 rows 
last if 6 pins are used every day ? 


2. A farmer buys at a fair 36 sheep, 25 sheep, and 34 sheep. 
If he has 5 fields and puts the same number of sheep into each, 
how many can he put into each field ? 


3. There are 29 books on a shelf, 36 books in a box and 7 on 
the desk. If there are four classes;.and I give the same number 
of books to each, how many do I give to each class ? 


4, A farmer had 50 lambs, but 13 of them died. He bought 
7 more and then sold half his stock ; how many has he now? 


5. Smith has 58 biscuits in one tin and half as many in 
another tin; to how many boys can he give 3 biscuits each ? 


6. In a school there are three times as many boys in the 
lower division as in the upper division. There are 63 boys 
in the lower division ; how many boys are there in the school 

7. Tom has 72 marbles and Fred has 27. If Tom gives 
one-third of his to Fred, how many will each boy have then? 

8. Jones has 76 marbles. If he gives a quarter of them 
to Smith, who has already 29, how many more marbles than 
Smith will Jones then have? 

9. In a school there were 65 pupils last term. One-fifth 
of them left at the end of the term, but 11 new pupils came 
after the holidays ; how many pupils are now in the school ! 

10. I had 96 marbles. If I gave away one-sixth of them and 
then a quarter of the remainder, how many marbles have I now? 
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C. NUMBERS LESS THAN 1000. 


The use of objects should be continued: the place-values of drgits 
can be indicated by white cubes to represent ‘units,’ blue to represent. 
‘tens,’ red to represent ‘hundreds.’ 

C (1). Notation and Numeration. 


40. We now give examples of the Decomposition of Numbers. 


EXAMPLE. Analyse the number 360. 


360 = 360 units 
= 36 tens and no units 
= 3 hundreds 6 tens and no units. 


EXERCISE 31. 


(1) Analyse (a) into tens; (0) into hundreds; and (2) write 
in words : 


A AO. 2. 140. 3. 200. 4. 230. 5. 320. 
6. 450. 7. 560. 8. 670. 9. 780. 10. 890. 
11 900. 12. 910. 13. 269. 14. 354. 15. 496. 


16. 543. 17. 506. 18. 607. 19. 708. 20. 809. 


EXERCISE 32. 


Write in figures, placing each figure in its proper column : 
1. One hundred and one. 2. One hundred and ten. 
3. One hundred and eight. 4. Eight hundred and eleven. 
5. Two hundred and fourteen. 6. Seven hundred and seventeen. 
7. Seven hundred and seventy. 8. One hundred and eleven. 
9. One hundred and twenty. 10, Eight hundred and one. 
11. Two hundred and four. 12. Two hundred and forty-one. 
13. Seven hundred and seven. 14. Five hundred and ten. 
15. Three hundred and three. 16. Three hundred and thirteen. 
1% Three hundred and thirty. 18. Three hundred and thirty-three. 
< 
C (2). Addition and Subtraction. 


41. No new principle is involved in the examples which 
follow. 
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EXAMPLE. Lind the swm of 218 marbles, 63 marbles, 155 marbles, 
and 67 marbles. 


Arrange as in the margin. 

Beginning at the bottom of the column and 
adding upwards, the mental steps are 
Ist. Adding units: 12, 15, 23; write down 3 
and carry forward 2 tens. 

2nd. Adding tens: 8, 13, 19, 20; write down 0 
and carry forward 2 hundreds. 

3rd. Adding hundreds: 3,5; write down 5. 

The sum is 503. 


Verification. Add downwards. 


ol | — bo | Hundreds. 


EXERCISE 33. 
Verify each result. 


1. One boy has ninety-one marbles and another has forty- 
seven ; how many marbles have both together ? 


2. One boy has one hundred and forty-seven picture post- 
cards, and another has two hundred and six; how many picture 
post-cards have they together ? 


3. I have three bags of nuts. _One contains three hundred 
and twelve, another sixty-eight, and another two hundred and 
eighty-six ; how many nuts are there in all ? 


4, One book has twenty-eight pages, another one hundred 
and ninety-two, a third ninety-six, and a fourth two hundred and 
fifty-six ; how many pages are there in the four books ? 


5. A shopkeeper has two hundred and forty-seven walnuts, 
two hundred and fifty-six chestnuts, one hundred and sixty-nine 
brazil nuts, one hundred and ninety-two hazel nuts and seventy- 
three filberts; how many nuts has he? 

6. One case of oranges contains 259, another 163, a third 247, 
and a fourth 303; how many oranges are there in the four 
cases 4 

7. One boat brought 207 fish, another 365 fish, a third boat 
189 fish, and a fourth 198 fish; how many fish were brought in 
the four boats ? 

8. One barge brought 250 tons of coal, another 136, a third 
197, and a fourth 209; how many tons were brought altogether ? 

9. Bob has 107 marbles, Fred 172, George 198, Tom 165, 
Harry 139; how many marbles have the five boys? 
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10. A fruiterer sells 137 pounds of gooseberries, 69 pounds of 
strawberries, 174 pounds of black currants, 98 pounds of rasp- 
berries, and 105 pounds of cherries; how many pounds of fruit 
does he sell altogether ? 


EXERCISE 34. 
Check each result by adding (1) upwards, (2) downwards. 


Find the sum of the numbers in each of the following sets: 
1. 63 Aiur, 3. 42 4. 54 5. 37 6. 49 


26 26 37 26 Bg" 0 igs 
17 43 59 78 15 27 

28 15 16 13 23 16 
TBs B86): 9.5 See TO eT ale oe ee 
27 47 23 56 84 98 

39 28 65 75 76 27 

63 79 37 94 68 36 

16 15 79 33 59 75 
13,13 14 15 15 507 16 480 17. 208 18 380 
209 370 46 59 392 265 
77 66 198 276 16 32 
380 208 30 107 160 207 
19012. 20.470 | BL. 9 BB 160 "98. dbs Van ae 
603 169 72 63 107 573 
47 82 365 219 63 19 
190 39 49 75 19 8 
85 ni 103 =. 309 75 273 

EXERCISE 35. 


Check each answer by adding (1) from left to right, (2) from right to left. 


Write down the sum of the following numbers arranged 
as they are: 


1 47+ 744+ 984+100= 2. 284410241124 326= 
3 9+411+4+ 294321= 4. 306+603+ 154+ 61= 
02. 4254+ 94+1034234= 6 924+108+2514215= 
7 (77+ 774+107+ T= 8. 360+ 634+ 364106= 
9 6+ 6664+ 2004+ 18= 10. 644+ 254+119+ 5= 
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42. No new principle is involved in the examples which 
follow. 


EXAMPLE. How many marbles must be added to 284 to make 542 ? 


Arrange the sum as in the margin. 

The mental steps are 

1st. 4 and 8 make 12; write down 8; 

2nd. 1to8 makes 9, and 5 make 14; write down 5; 

3rd. 1to2makes3,and2make 5; write down 2. 
The number to be added is 258. 


Verification. By addition: 284+ 258=542. 


3g 
cs) 
is) 
a 
S 
in 
5 
2 
2 


EXERCISE 36. 
Verify each result. 


1. There are one hundred and twenty matches in a box; how 
many will be left when fifty-eight of them have been used ? 


2. A bag contains eighty-four walnuts and one hundred and 
sixty-three chestnuts; how many more chestnuts than walnuts 
are there ? 


3. Tom has seventy-two pennies; how many more must he 
get to make up two hundred and forty ? 


4. The number of pupils in a school is just fifteen less than 
two hundred ; how many pupils are there ? 


5. In a school of five hundred and sixty boys, two hundred 
and eighty-eight were in the upper school ; how many boys were 
in the lower school? 


6. Four hundred and seventy-two children were present at a 
pantomime; if there were two hundred and ninety-nine boys, 
how many girls were there? 


7. A baker has two hundred and fourteen loaves in his cart, 
but forty-eight are stale ; how many fresh loaves has he? 


8. There are one hundred and ninety turkeys in the market, 
and ninety-nine are sold; how many are still for sale ? 


9. A boy has two hundred and three marbles; how many 
more does he want to make two hundred and fifty ? 


10. A boat has landed five hundred and sixty-five fish ; how 
many is this short of six hundred and fifty-four ¢ 


26 
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EXERCISE 37. 
Verify each result. 


How many must be added to the first number to make the 


second 2 


1. 629, 982. 
5. 269, 460. 
9. 604, 900. 


2. 238, 791. 
6. 159, 306. 
10. 509, 906. 


3. 666, 874, 
7. 282, 400. 
11. 354, 642. 


4. 375, 693. 
8. 399, 878. 
12. 289, 467. 


What is the number denoted by z in each of the following ? 


13. 912 -—219=z2, 
16. 807 —-z=609. 
1 2 ASH. 


In one operation take the sum of the s 


14. 806-417=2. 
17. 612 -2=216. 
20. «—181=419. 


from the first line: 


1. 600 


2. 


800 
325 
14 
186 
78 


—.. 


920 


356 
9 
270 
19 
143 


3. 


EXERCISE 38. 
Verify each result. 


4. 


800 
8 
380 
18 
169 


910 
a3 

34 
347 
109 
109 


15. 902 - 297 =2. 
18. 815-—2=507. 
21. x-215=585. 


5. 


10. 


Find the number denoted by in each of the following : 
12, 912 - (903 - 309) =2, 
13. (318 + 269) — (318 - 269)=a. 14. 712-207-155 -317=2, 
16. 603 — 407 + 311 - 208 =a, 


11. (3914469) — 496 =a. 


15. 468+ 319 -517+133 =2, 


econd and following lines 


700 
64 
275 
86 
1 


910 


198 
89 
233 
109 
90 
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EXERCISE 39. 
Verify each result. 


1. At the beginning of the year there are 837 pupils in a 
school. During the year 198 leave and 99 new pupils are 
_ admitted ; how many pupils are there at the end of the year? 

2. George has to do an addition sum of four lines. The first 
line is 62, the second is 7, the third is 89, and the answer is 200 ; 
what is the fourth line? 

3. Tom has to do an addition sum of four lines. The answer 
is 252.. The second line is 73, the third line 85, and the fourth 
line 17; what is the top line? 3 

4. Bob has to do an addition sum of five lines. The top line 
is 365, the second line 79, the fourth line 292, and the last line 
39. The answer is 802; what is the middle line? 

5. Six men weigh 878 pounds. Five of them weigh 137, 142, 
129, 138, 133 pounds; what is the weight of the other man ? 

6. A boy lost 257 marbles out of 802; then he won 144, after 
which he lost 224; how many had he left? 

7. A carpenter has 938 planks. He uses 92, 213 and 105; 
how many more must he use so that he may have only 67 left? 

8. A school has 206 boys and 29 fewer girls than boys. A 
second school has 14 more boys and 19 more girls than the first 
school ; how many children are there in the two schools? 

9. Ina railway train there are 925 persons. Of these 265 ride 
second-class and 88 fewer ride first-class. The rest ride third- 
class ; how many ride third-class ? 

10. The larger of two heaps of nuts contains 253. The 
difference between the numbers of nuts in the heaps is 195; how 
many nuts are there in both heaps together ? 


C (3). Multiplication. 
EXERCISE 40. 


1, How many half-pennies are worth 96 pence? 

2. 3 feet make 1 yard; how many feet long is a piece of 
string 69 yards long? 

3. 4 quarts make 1 gallon; how many quarts of milk make 
36 gallons? 

4, A boy attends school 5 days per week; if he attends 
regularly for 39 weeks, on how many days does he attend altogether’ 
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5. 24 hours make 1 day; how many hours are there in 
6 days? 

6. 7 days make 1 week; how many days are there in 
52 weeks? 

7. 8 pints make 1 gallon; how many pints of milk make 
54 gallons? 


8. 144 articles are called 1 gross; how many pens are there 
in half-a-dozen boxes each containing one gross ! 


9. 16 ounces make 1 pound; how many ounces make 11 
pounds ? 


10. 12 pence make 1 shilling; how many pence should I 
receive for 45 shillings ? 

11. 365 days make 1 year; how many days are there in 
2 years ! 

12. How many pounds will 3 sacks of flour weigh, if each sack 
contains 280 pounds ? 


13. How many pounds will 4 sacks of potatoes weigh, if each 
sack contains 168 pounds ? 


14. 168 hours make 1 week; how many hours make 5 weeks? 


15. How many half-crowns are worth 123 sovereigns, if one 
sovereign is equal in value to 8 half-crowns ? 


EXERCISE 41. 
(a) (6) (c) (a) (6) (e 
1. Multiply 46 by 3; 5; 7. 2 Multiply 68 by 5; 6; 7. 
3. Multiply 29 by 5; 7; 4. 4 Multiply 87 by 7; 8; 9. 
5. Multiply 95 by 7; 8; 9. 6. Multiply 84 by 8; 9; 11. 


43. The effect of multiplying a number by 10 is clearly to 
change wnits into tens of units, and fens into hundreds; therefore 
to multiply by 10 we simply write down the digits of the original 
number in the order in which they occur in that number, and 
place a 0 to the right of them. 


EXAMPLE. Multiply 37 by 10.’ 
37 x 10=370. 
44. Again, since 20 is ten times as great as 2, to multiply 


by 20 we multiply by 2 and put 0 to the right of the result ; in 
a similar manner we multiply by 30, 40, ete. 


NUMBERS LESS THAN 1000 29 


EXAMPLE. Multiply 37 by 20. 


37 
20 


740 
EXERCISE 42. 


Write down the following products : 

1. 65x 10= 2° Th x 90 8. 32x 30= 4. 13x40= 
5. 16x 50= 6 13x 70= 7 12x 80= 8. 18x 50= 
9 16x40= 10. 28x30= 11. 15x60= .12. 48x 20= 


EXERCISE 43. 
Find the continued product of 


ioe ane 2 2D rane, L. Ss audd CT Lil 
Zo. 5 and, LT. 5. On. andy. Baiotand i, 
fa. orand. LI. $4 each 2. 9.114, A-andy 1 Ie 
10. 8, 7 and 7. 11.) 4, 5 and;9. 12. 8, 8 and 8. 


45. Ifthe multiplier be a number which can easily be separated 
into factors, each not greater than 12, we multiply by these 
factors in succession. 

EXAMPLE. Multiply 37 by 16. 


16=4%x4, or 8x2, and we may use either of these pairs. 
37 = Multiplicand 37 = Multiplicand 
4 8 


148=Mx4 2996=Mx8 
pee _2 
592=Mx4x4 592=Mx8x2 


Verification. In both cases the results are the same. 


EXERCISE 44. 

What two numbers, each not greater than 12, give the following 

results when multiplied together ? 
1. 14. Be ED, 3. 21. 4, 22. 5. 20. 6. 33. 
42500, 8. 49. 9. 55. aA a 11. 42. 12. . 66. 
ih Mot g TS 9 Dinca fi Mies bP 16. 64. 17.28. 18. 45. 
19. 63. 20. 24. 21. 56. 22. 88. 23. O54. 24. 48. 
25. 36. at We 27. 18. 28. 44. 29. 84. 30. 99, 
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EXERCISE 45. 


Verify each result. 
1. Twenty-four sheets of paper make a quire; how many 
sheets are there in thirty-eight quires ? 


2. Twenty-one shillings are termed a guinea; how many 
shillings are equal in value to twenty-nine guineas ? 


3. Thirty-six inches make a yard; how many inches are 
there in seventeen yards of canvas? 


4. Fourteen pounds are termed a stone; how many pounds 
are there in sixty-five stones of flour 2 


5. Sixteen ounces make a pound ; how many ounces are there 
in nineteen pounds of chocolate ? 


6. A barrel of ale contains thirty-six gallons; how many 
gallons fill twenty-six barrels ? 


7. A cask of port wine contains twenty-eight gallons; how 
many gallons fill twenty-nine casks ? 


8. How many apples are there in a barrel, if I can empty it 
by taking out twenty-two apples thirty-seven times ? 


9. How many letters are there in a page of fifteen lines if, on 
an average, each line contains forty-three letters ? 


10. How many pages are there in forty-seven books, if each 
book contains eighteen pages ? 


EXERCISE 46. 
Multiply by factors. Verify by interchanging multiplier and multiplicand. 
Find the following products : 


L168: 2 16x 25, 3. 63x 15. 4. 18x 54, 
5. 45x 21, 6. 35 x 22. @ 24 32, 8 27 x 35. 
9. 25 x 24. 10. 64x 14, il. 35x 28, 12. 15 x 36. 
13. 40x 16. 14. 30 x 28. 16. 60x 15. 16. 20 x 48. 


46. When a number is multiplied by itself, the product is 
called the square, or second power, of the number. 

Thus the square of 8 is 8 x 8, that is, 64, 

When a number is multiplied by itself and the result again by 
the number, the product is called the cube, or third power, of the 
number. 

Thus the cube of 8 is 8x 8 x 8, that is, 512. 
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The square of 8 is written 8*, and means 8x 8. The cube of 8 
is written 88, and means 8 x 8 x 8. 

The small number, which denotes the number of equal factors 
which are to be multiplied together, is called an index. 

Thus in 8? the index is 2; in 8? the index is 3. 


: EXERCISE 47, 
Write down the square of 


ee 23 ond. 30 @. 4, 8. 5240: 6. 12. 
Find the square of 

W. 15. Buk J is Gl 102. Teoh: 
Find the value of 

ead. 13,197. 14. 52. i eyes 16. 112. 

a7. 142, 18. 24%, 19. 272. 20. 287. 21. 167. 
Write down the cube of 

7 all ae ty: OA Tt: 25. 9. 26. 4. 


EXERCISE 48. 
Find the number denoted by z in each of the following : 
ao wet or x Ll. 2. 57x94+34x 8=2. 
So. 09 X9—12x8=72. 4. 86x9-68x1l=z. 
5. 24x54+19x6+4+28x7=2. 6. 39x74+14x8+16x 9=2, 
% SLx6+91x5-87x9=2%. 8 15x11-36x8-—4/x7=2. 
9. 76x12-89x3-93x4=m” 10. 84x11-74x7+75x5=z2, 


11. (234+ 36448) x 9=2. 12. 11x (72-48) =a. 
13, (39 + 45)(40 - 31) ==. 14. (50 — 42)(61 - 39) =a. 
15. (22 +59) (30-19) =a. 16. (71 — 59)(38 + 37) =a. 


EXERCISE 49. 


Verifu each result. 


1. Each boy has four pencils ; how many pencils are there in 
a school of five classes, if each class has in it forty-six boys? 

2. Find how many pence must be paid for eighty-nine pencils 
at a penny each, ninety-six rulers at twopence each, and seventy- 
four books at threepence each. 
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3. Ina school there are forty-five boys in the preparatory class, 
six times as many boys in the lower forms, and five times as many 
boys in the upper forms ; how many boys are there in the school ? 


4. A railway train consists of eight first-class carriages, seven 
second-class carriages, and twelve third-class carriages; in each 
of the first-class carriages there are six persons, in each of the 
second-class eight, and in each of the third-class nine ; how many 
passengers are there altogether ? 


5. George had thirty-seven dozen marbles, and lost twelve 
dozen and seven ; how many marbles has he left? 


6. At a school treat there are one hundred and sixty-five boys 
and one hundred and twenty-three girls ; how many buns will be 
required to give three to each girl and two to each boy ? 3 

7. From a bag containing marbles thirty-eight boys receive 
twenty-four each; if there are twenty-nine left, how many did 
the bag contain ? 

8. There are twenty rows of boys, with fifteen in a row. 
If we reduce the number of rows by one and add one boy to 
each row, what is the difference in the total number 2 

9. From fifteen rolls of cloth, each containing fifty-seven yards, 
a draper sold seven hundred and ninety-nine yards; how many 
yards of cloth has he left’? 

10. A fruiterer had forty-one score of walnuts ; after selling 
three gross to one customer and thirty dozen to another, how 
many walnuts had he left? | 


C (4). Division. 


EXERCISE 50. 
Verify each result, 


1. How many marbles will each boy receive, if 986 are 
equally divided between 2 boys ? 

2. How many apples will you receive, if I give you the fourth 
part of 372 apples ? 7 

3. If you have 696 oranges and give me one-eighth of them, 
how many shall I receive ? 

4. If 263 plums are equally divided among 3 boys, how 
many will each boy get, and how many plums will be left over? 

5. There are 534 pears in 6 bags, an equal number in each; 
how many pears are there in each bag ? 
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6. If 759 cherries are arranged as far as possible in 12 equal 
groups, how many are there in each group, and how many cherries 
will be left over ? 

7. How many inches are there in each length, when 532 
inches of string are measured off into 7 equal lengths ? 

_ 8. How many pence are there in a group, it 351 pennies are 
arranged in 9 equal groups? | 

9. Eleven batsmen score 352 runs in a cricket match; how 
many runs does each batsman average ? 

10. How many times can you take 5 walnuts ata time out of a 
bag containing originally 670 walnuts ? 

11. If I buy 469 apples at 7 for a penny, how many pence do 
I spend? 

12. How often can you take 6 filberts out of a bag containing 
414 filberts at first? 

13. How many bricks, each 9 inches long, will form a line 
of bricks 603 inches long? 

14. How many yards long is a piece of string 825 feet long? 
(3 feet make 1 yard.) 

15. How many gallons are there in 596 jugs, each containing 
one quart of milk? (4 quarts make 1 gallon.) 

16. How many gallons are there in 376 bottles, each containing 
one pint of milk? (8 pints make 1 gallon.) 

17. How many shillings should be given in exchange for 780 
pennies? (12 pence make 1 shilling.) 

18. How many pounds should be given in exchange for 736 
half-crowns? (8 half-crowns make 1 pound.) 


EXERCISE 51. 
Verify each result. 


(a) (b) (ec) ae (a) (6) (ec) 
1. Divide 864 by 6; 8; 9. 2. Divide 504 by 7; 8; 9. 
3. Divide 792 by 9; 11; 12. 4. Divide 990 by 5; 9; 11. 
5. Divide 497 by 3; 5; 9. 6. Divide 987 by 4; 5; 6. 
fe Divide 789 by 7; 8; 9. 8. Divide 675 by 6; 7; 11. 


47. When the divisor is 10, the quotient and the remainder 
can be written down at once ; the last figure of the dividend being 
the remainder, and the others forming the quotient. 

EXAMPLE. Dwide 269 by 10. 

26910 gives 26 as quotient, and 9 as remainder. 
P.P.A. C 
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EXERCISE 52. 
Write down the quotient and the remainder when each of the 


following numbers is divided by 10: 
ETO: 2. 821. 3. 732. 4, 643. 5. 567. 


6. 456. 7. 754. 8. Sau. 9. 436. 10. 812. 


48. To divide by 20, 30, 40, etc. we proceed thus: 


EXAMPLE. Dvivide 637 by 40. 


The easiest factors of 40 are 10 and 4. 
To divide by 10 we mark off the 7, and we have 


10 |637 
63 tens and 7 units over. 
. Next we divide 63 by 4, the other factor, and we have 
4| 63 
15 and 3 ¢ens over. 


The quotient is 15 ; and when we add 3 ¢ens of the second remainder 
to the 7 units of the first remainder, we get the true remainder 37. 
The work is usually written thus : 


4.0 | 637 


15...37 


EXERCISE 53. 

Verify each result. 
Find the quotient and the remainder in 
1. 917 +20. 2. 851+ 30. 3. 795+ 40. 4. 639 +50. 
5. 828 +60. 6. 762+70. 7. 606 + 80. 8. 462+ 90. 
9. 461 +50. 10. 740+60. 11. 684+ 70. 12. 528+80. 


49. If the divisor be a number which can be easily separated 
into factors each not greater than 12, we divide by these factors 


in succession. 
The following is an example of division without remainder. 
EXAMPLE 1. Jf 592 sticks are arranged in 16 equal groups, how 


many are there mm each group ? 
[Process : Divide 592 by 16.] 


16=4x 4 or 8x 2, and we may use either of these pairs. 
4 | 592 or 2 | 592 
4}148 fours 8 ase twos 
37 sixteens 37 serteens 
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Verification. (1) The results are the same in both cases. 


(2) Dividend= Quotient x Divisor 
esto, . x. 16 
= 692. 


The following is an example of division with remaznder. 


EXAMPLE 2. Jf 603 sticks are arranged in groups of 16 sticks, 
how many groups are there, and how many sticks will be left over ? 


[Procress: Divide 603 by 16.] 


Compare, line for line, with Example 1. 


4 | 603 or 2 | 603 
4| 150 fours+3 unats 8 | 301 twost+1 wnt 
87 sixteens+2 fours. 37 sivteens +5 twos. 

The complete remainder The complete remainder 

=2 fours+3 umts =5 twos+1 unit 

=(8+3) units =(10+1) wits 

=11 wniis. =11 wniis. 

Quotient 37 ; remainder 11. Quotient 37; remainder 11. 


Note. The work is usually arranged thus: 


41603 
Coil or 
4 150 eee >a 
37 eee 2 


To get the true remainder we multiply the second remainder by the first 
divisor, and add the first remainder. 


Verification. (1) The results are the same in both cases. 
(2) Dividend = Quotient x Divisor + Remainder 
RT| x 16 + 11 
59? +11 


50. The method of finding the complete remainder in short 
division may be illustrated by using squared paper. 

We will consider the division of 56 by 15, 51 5G 
using the factors 5 and 3 in succession. In the 154 be 
usual way the operation would appear as in ee “ayn 
the margin. 34.2 
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Using squared paper we will take a line AB, 56 units in length, 
and we will measure off from it lengths of 5 units niga The: 
ends of these lengths will be at the points marked 1, 2, 3, 4, 5, 6, 
7, 8,9, 10,11. The last will be at the point marked ri or C, and 
there will be a remainder CB containing 1 unit. 


CO t 
FRESCecdaaataseac ittec asset Steet ee eeesc HERE eee 
SESS eee eeepc 


We will next count these lengths 3 at a time, and we will 
mark the ends of the new sections with the letters D, E, F 
respectively. The remainder after this operation will be the 
length FB, and we see that 


FE= FC +CB 
= 2 lengths of 5 units+1 unit 
=2x5 units +1 unit 


=11 wnits. 


EXERCISE 54. 
Verify each result. 
Using squared paper, perform the following divisions : 
1. 40+14. 2. 50+18. 3. 50+ 21. 4. 60+ 24. 
5. 60+ 25. 6. 70+ 27. 7 80+32. 8. 80+ 35. 
9. 100+42. 10. 100+45. 
Perform the following divisions : 
ll. 896-32. 12. 990+45. 138. 945+27. 14 945+63, 
15. 681 +35. 16. 917 +49. 17. 819+ 24. 18. 438 + 66. 
19. 480+18. 20. 849+56. 21. 879+33. 22 871+48. 
23. 590-36. 24 968+84. 25, 943+72. 26. 618+99, 
EXERCISE 55. 
How many are 
1. One-fourth of 228 books? 2 Three-fourths of 372 pages? 
3. One-eighth of 448 words? 4. Three-eighths of 520 letters? 
5. Five-eighths of 624 stamps? 
6. Seven-eighths of 784 post-cards ? 
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7. One-third of 234 apples? 8. Two-thirds of 837 oranges ? 
9. One-sixth of 522 walnuts? 10. Five-sixths of 738 chestnuts ? 
11. One-twelfth of 984 bananas ? 
12. Five-twelfths of 984 chocolates ? 
13. Seven-twelfths of 984 marbles ? 
14. Eleven-twelfths of 984 pennies ? 
15. One-fifth of 115 shillings? 16. Three-fifths of 635 boys? 
17. Four-fifths of 345 sailors? 18. One-tenth of 450 fish ? 
19. Three-tenths of 540 sheep? 20. Seven-tenths of 670 horses ? 


EXERCISE 56. 
Find the number denoted by « in each of the following: 


1. 792+3-318+2=2. 9. 477+-94+910+7=2. 
8. 972+12-616+11=2. 4. 384+8+4684+6=2. 
5. (58x 12)+4=2. 6. 858-+-(11 x 3) =2. 
7. 864+(8 x 9)=2. 8. (11 x8x9)+12=2. 
9. (36x3x5)+6=2. 10. (280+7) x 11 =a. 


Il. (144+180468)+7=2. 12 (825-278-179)+8=2. 


EXERCISE 97. 
Verify each result. 


1. There are 500 passengers in a train; 78 of these travel 
first-class, 87 second-class, and the rest in equal numbers in five 
third-class carriages ; how many passengers are in each of these 
five carriages ? 


2. Tom has 6 baskets, each basket containing 137 nuts. He 
keeps two dozen nuts and then divides the rest equally among 
7 of his companions ; how many does each of these boys receive 


3. Bob has a bag containing 336 nuts. He takes 3 dozen 
for himself and divides the rest, as far as possible, equally among 
7 of his friends, keeping those nuts which remained ; how many 
does he keep altogether for himself, and how many does each of 
the other boys receive ? | 


4. John saves 59 pence and Tom saves 8 times as much as 
John. Fred saves a quarter as much as Tom; how many pence 
are saved altogether by the three boys? 
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5. George has 597 cherries. If he gives one-third of his 
cherries to Harry, how many more than Harry will he have ? 


6. A grocer buys 6 boxes each containing 130 eggs; how 
many baskets each containing only a dozen eggs must he buy to 
make his eggs number 900? 


7. A newsboy sells 168 papers on Saturday and half as many 
on each of the other week-days; how many does he sell between 
Monday morning and Saturday night ? 


8. ‘There are 70 dozen oranges in a box and it is found that 
half of them are bad; how many pence can be got for the rest if 
they are sold at the rate of 4 a penny? 


9. Jones makes the following scores in eight cricket matches : 
87, 36, 24, 0, 19, 34, 76, 108; what is his average score per match ? 

10. In eight innings Smith makes the following numbers of 
runs: 31, 28, 17, 0, 68, 16, 4, 12; what is his average score? 
How many more runs should he have made to increase his 
average by 2 runs? 
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D. NUMBERS LESS THAN 10000. 
D (1). Notation and Numeration. 


EXERCISE 58. 
. Write in words: 


£1001 2. 1100. 3. 1010. 4. 1805, 
5. 2040. 6. 3414. 7. 4506. 8. 5651. 
9. 6105. 10, 7070. 11. 8780. 1229 1:90, 


EXERCISE 59. 


Write in figures, placing each figure in its proper column : 
One thousand. and eleven. 

Two thousand and one. 

Three thousand and fifty-four. 

Four thousand eight hundred and six. 

Nine thousand and five. 

Eight thousand two hundred and seventeen. 
Nineteen hundred and twelve. 

Seven thousand and seven. 

Seven thousand and seventeen. 

One thousand seven hundred. 


SSE Se ES ees 


- 


D (2). Addition and Subtraction. 


EXERCISE 60. 


Verify each result. 
Find the sum of 

1. Four hundred and fifty-six, five thousand and thirteen, three 
thousand and eighty- -four and sixteen. 

2. Seventy-nine, seven hundred and eighty-six, one thousand 
and ninety, nine hundred and forty-six. 

3. Two hundred and fifty, five thousand and seventy-seven, 
one thousand two hundred and six and sixty-five. 

4. Seven, seven thousand and ninety-seven, two hundred and 
seventy and seventeen. 

5. Four thousand three hundred and sixty, four hundred and 
thirty-six, forty-six and nine. 
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6. Nine hundred and _ seventy-eight, eight hundred and 
seventy-nine, seven hundred and eighty-nine, nine hundred and 
elghty-seven. 

7. Two thousand and sixty, two thousand six hundred and six, 
two thousand six hundred and sixty-six and sixty-six. 

8. Nine hundred and forty-nine, two thousand and ninety-nine, 
six hundred and eight, five thousand three hundred and eighty. 

9. Forty-five, four thousand and forty-five, six hundred and 
nine and thirty-nine. 

10. Seventeen hundred and one, eighteen hundred and forty, 
nineteen hundred and four and fourteen hundred and forty-nine. 


EXERCISE 61. 
Verify each result. 


1. Find the difference between: eight thousand and sixteen 
and four thousand and fifty-three. 

2. What number must be added to three thousand two 
hundred and five to make seven thousand and eighty ? 


3. What number must be taken from eight thousand seven 
hundred and one to leave nine hundred and seventy-five ? 


4. What number will be left from nine thousand and seventy- 
four after subtracting fifteen hundred and seventy-eight ? 


5. The sum of two numbers is eight thousand and eighteen ; 
one of them is eighteen hundred and eighty ; what is the other 
number ? 

6. The difference between two numbers is eight hundred and 
seventeen ; the greater number is seven thousand and two ; what 
is the smaller 2 

7. By what number is three thousand one hundred and fifty 
greater than thirteen hundred and five ? 


8. By what number is six thousand two hundred and thirty- 
four less than nine thousand one hundred and twenty-three ? 


9. From the sum of five thousand two hundred and sixty-one 
and one thousand seven hundred and eighty-four subtract the 
difference between three thousand and twenty-nine and seven 
thousand and eighteen. 

10. To the difference between two thousand and seventy-five 
and three thousand and fifty-three add the difference between 
four thousand and thirty-eight and five thousand and ninety-six. 


11. What number must be added to the sum of three thousand 
seven hundred and nine, two thousand eight hundred and eighteen 
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and one thousand nine hundred and six to make nine thousand 
and ninety ? 

12. What is the difference between the sum of, and the difference 
between, four thousand nine hundred and seventy-two and two 
thousand one hundred and eighty-seven ? 


D (3). Multiplication, 


EXERCISE 62. 
Verify each result. 
Find the following products : 
1. 692% 2. AE 48 Bes 3. 862 x 4. 4. 623x 5. 
5. 746 x 6. lia LIA ay 1g a0 Ki. 8. 483 x 9. 
qe Yoel 1, 10. 589x112... 11. 48310. (12. 237 x 40. 
13. 576 x 14. 14. 5386x15. 15. 456x211. 16. 351 x 27. 
17. 219 x 42. We) 174 x DOL PO 48x 68.89 20 ees. 
51. The following method may be used in all cases, whatever 
the multiplier may be. 
EXAMPLE. Multiply 359 by 23. 


The multiplier is equivalent to 20+3; hence to obtain the product 
required we multiply 359 by 20 and by 3, and we add the results 
together. The work is shown in full in (i), but is usually arranged 
as in (il). 

In multiplying, always begin with the highest, i.e. the left- 
hand, digit of the multiplier. 


(i) 359=Multiplicand (ii) 359 
23 23 
7180= x 20 718 
1077=MUx 3 1077 
8257 = M x 23 8257 


Each of the lines 7180 and 1077 is called a partial product. 

It is customary to omit the 0’s on the right of the lines in the work ; 
but in using (ii) the pupil must be careful to place the right-hand digit 
of each partial product wnder the multiplying digit which produces it. 

EXERCISE 63. 

Find the following products : 

1. 589:.x 13. 2 O16. 017. 3. 487x 19. 4. 408 x 23. 

5. 296 x 29. 6. 183 x 31. 7. 253 x 37. 8. 219 x 43. 

Dn LoT x. be. 10. 146 x 67. 11 132% E 1; 12. 109 x 83. 
SUPPLEMENTARY EXAMPLES. 


Re-work Exercise 62, 13-20, by the Long Multiplication method 
of Art. 51. 
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52. If @ and 0b represent any two numbers, the following 
general principles are frequently useful : 


(i) (a+ 0) x (a—6) =a? - 6, 


and conversely, a — 6? =(a+b) x (a-d); 
(ii) (a+b)? =a?+2xaxb+D)?, 
and (iii) (a —b)?=a?-2xaxb+b 


The following illustrate the practical use of these principles: 


EXAMPLE 1. Find the square of 83. 

Using (ii) 83?=(80+3)? 
= 80?+2x80x3+4+3? 
= 6400+ 480+9 
= 6889, 

EXAMPLE 2. Find the square of 87. 

Using (iii) 872=(90-3) 
=907-—2x90x3+3? 
=8109— 540 
= 7569, 

EXAMPLE 3. Find the value of 78? - 672. 

Using (i) 78? — 672=(78 + 67)(78 — 67) 
=145x11 
=1595, 


EXERCISE 64. 
Find the value of 


or. Z 41%, 3. 532. 4. 672. 5. 19%, 
6. 52%. a. (OGe. 8. 742, 9. 780%. 10. 462. 
ll. 352-292, 12. 472 -— 422. 18. 582-482. 
14. 87? — 78%. 15. 54?- 442, 16. 79? - 652. 


SUPPLEMENTARY EXAMPLES. 
Re-work Exercise 47, 7-11 and 17-21, by this method. 


D (4). Division. 
53. The following method is a general method and may be 
used in all cases whatever the divisor may be; it is called Long 


Division, and is an arrangement consisting of a series of divisions 
and subtractions. 
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EXAMPLE 1. Divide 7859 by 8. 


Long Division Method: 
The work is shown in full in (1), but is usually arranged as in (ii). 


(i) Quotient = 900+ 80+ 2 = 982 (ii) Quotient= 982 
8 7859 8 | 7859 
| '7200 = 900 times 8 72 

659=remainder after subtracting 900 times 8 65 
640=80 times 8 Of 
19=remainder after subtracting (900 + 80) times 8 19 
16=2 times 8 16 
3=remainder after subtracting 3 


(900+ 80+ 2) times 8 
The pupil will readily see that in “Short Division” much less is 
written down, whilst more is done mentally. 


Short Division Method : 


8 | 7859 


982 erghis+3 units remainder. 


EXAMPLE 2. How many times can 31 sticks be taken from 


1426 sticks ? 
[PRocEss: Divide 1426 by 31.] © 


The work is shown in full in (i), but is usually arranged as in (ii). 


(i) Quotient =40+6=46 (ii) Quotient= 46 

31 | 1426 31} 1426 
1240=40 times 31 124 

186 =remainder after subtracting 40 times 31 186 

186=6 times 31 186 


Thus 31 can be subtracted 46 times from 1426. 
Haplanation of (11). | 

Ist. We begin at the left of the dividend and we take as many 
figures as are required to make up a number equal to, or greater than, 
the divisor ; in this case we must take the three figures 142. 

2nd. We find that 142 contains 31 four t’mes, with a remainder ; 
hence 4 is the first figure in the quotient. 

This means that 31 is contained forty times in 1420 with a remainder 
[see (i)]. 

3rd. Subtracting 4 times 31 from 142, the remainder is 18. 

4th. Putting at the right of this the next figure 6 of the dividend 
we get 186, and we find that 186 contains 31 sv times exactly ; hence 
the second figure of the quotient is 6, and the whole quotient is 46, 
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Caution. The quotient should be placed over the dividend, each 
quotient figure immediately above that figure of the dividend which 
is used in obtaining it. 


Nore 1. At every step we must have a remainder LEss than the 
divisor. 


Note 2. For every figure brought down from the dividend a figure 
must be placed in the quotient. 


Verification. Dividend=Quotient x Divisor 
= 46 x 3l 
= 1426. 


EXERCISE 65. 


Perform the following operations (1) by Long Division in full, 
(2) by Short Division : 


1. 93842+2. . 2 9105+3. 3. 5636+ 4. 4. 8710+5. 
5. 8237 +6. 6. 4129+7. 7. 3991 +8. 8. 7246+9. 
9. 8109+11. 10. 61388+12. 11. 6319+10. 12. 9300+50. 
13. 4892+60. 14. 3008+70. 15. 9792+24. 16.- 9072+36. 
17. 8783+18. 18. 3917+48. 19. 4038+72. 20. 3857+84, 


EXERCISE 66. 
Verify each result by Multiplication. 
Perform the following operations by Long Division : 
1, 4186-91. 2 3763+71. 3. 5394+87. 4 3255+93. 
5. 2054+79. 6. 9782+67. 7. 9486+51. 8. 9324+37. 
9 9047+83. 10. 9384+23. 1. 8636+17. 12. 9126+13. 


EXERCISE 67. 
Verify each result. 


1. Tom has five lots of marbles, each containing five hundred 
and seven, and Bob has four lots of six hundred and eight marbles ; 
which has the most, and by how many ? 


2. How many will be left after taking three thousand eight 


hundred and nine apples from six times seven hundred and five 
apples t 


3. Farmer Jones buys thirty-nine horses at forty-three pounds 
each; Farmer Smith buys twice as many cows at twenty-five 
pounds each ; which spends the greater sum, and by how much? 
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4, A ship’s cargo is 3829 tons of coal. During five hours in 
the forenoon 132 tons are emptied per hour, and during nine 
hours in the afternoon 173 tons are emptied per hour ; how many 
tons remain to be emptied ? 


5. There are 6032 soldiers in a camp, and a quarter of them 
march away ; how many are left? 


6. A bag contains 1853 pennies ; if I take out 365, how many 
shillings can I get for the rest? (12 pence make 1 shilling.) 


7. Four books contain respectively 178, 216, 349, 457 pages ; 
what is the average number of pages in a book ? 


8. During six days the number of papers sold by a newsagent 
are 291, 352, 390, 468, 517, 574; what is the daily average ! 


9. There are 16 ounces in a pound. A grocer mixes 4176 
ounces of coffee with 1648 ounces of chicory ; how many pounds 
of the mixture can he make ? 


10. In a factory 3960 shillings are paid weekly in wages. 
One-fifth of it is paid to managers and foremen, and_ the 
remainder to 132 workmen; how many shillings per week on 
an average will each workman get! 
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E. THE UNITARY METHOD. 


54. In the solution of simple problems which involve both 
multiplication and division, we generally employ a mode of 
eapression which is called the UNITARY METHOD. It will be seen 
from the following examples what the method is. 


EXAMPLE 1. Jf each of 11 books has the same number of pages, and 
altogether they contain 352 pages, how many pages will 6 of the books 
conta ? 

Number of pages in 11 books=352 ; 
ita ep ences sk ue ah acum es wanes 1 book = 32; 
Bey Bas dev ucepeeios fice cooks 6 books=192. 


EXAMPLE 2. If each of 18 books has the same number of pages and 
altogether they contain 432 pages, how many of the books will contain 
312 pages altogether ? 

Number of pages in 18 books= 482 ; 
SE ee <5 AL PA 1 book = 24; 


. Number of books which contain 312 pages=" = 18. 


EXAMPLE 3. Jf 19 men can complete a work in 437 days, in how 
many days will 23 men te able to do ut ? 


Time required for 19 men=437 days ; 


sia? Pub as GE Ne GeaoNn SAN SAl coe 1 man=19 x 437 days ; 

: ; _ 19x 4387 

nig shasenessasevsnatehatens 23 men = 93 days 
= 361 days. 


EXERCISE 68. 


In each problem state your reasoning clearly. 
1. How many shillings will 9 books cost, if 28 shillings will 
buy 7 of them ? 


2. How many pence are eggs per score, if 24 pence will buy 
a dozen ? 


8. A train travels at the rate of 128 miles in 4 hours; at this 
rate how many miles will it travel in 7 hours? 


4, A man walks 216 feet in 36 steps; at this rate how many 
feet does he walk in 45 steps ? 
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5. Hach of 11 boys works the same number of sums and 
altogether they work 165 ; how many do 3 boys together work ? 


6. Each of 9 boys collects the same number of stamps and 
altogether they collect 648 ; at this rate how many will 11 boys 
collect ? 


7. Forty-two boxes of equal size contain altogether 504 eggs ; 
how many should 13 of the boxes contain ? 


_ 8. Thirty-one boxes of equal size contain altogether 744 
sardines ; at this rate how many should 40 similar boxes contain ? 


9. Each of 64 books has the same number of pages and 
altogether they contain 1216 pages; how many pages will 25 
of them contain ? 


10. A train travels at the rate of 144 miles in 4 hours; at this 
rate how many hours will it take to travel 252 miles? 


11, Each of 18 books has the same number of pages, and 
altogether they contain 576 pages ; at this rate how many of the 
books will contain 416 pages ? 


12. Three hundred and sixty eggs are packed in 15 boxes of 
equal size; how many such boxes will be wanted in which to 
pack 600 eggs? 


13. If 25 men can do a piece of work in 24 days, in how many 
days will 15 men do it? 


14. If 18 men can do a piece of work in 10 days, in how many 
days will 45 men do the same work ? 


15. If 8 men would take 75 days to finish a piece of work, how 
many men would be needed to finish it in 40 days? 


16. How many men in 14 days can do as much work as it takes 
21 persons to do in 4 days? 


17. If I can finish certain work in 16 days, working 9 hours a 
day, how many days should I take working 12 hours a day ? 


18. Ii a gang of workmen can do a piece of work in 8 days, 
working 9 hours a day, how many hours a day must they work 
to do it in 6 days? 


19. If a certain quantity of food would be enough for 9 sheep 
for 28 days, how many sheep would it serve for 36 days? 


20. If 40 horses eat a certain quantity of hay in 9 days, how 
many days will the same amount of hay last 15 horses ? 
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F. NUMBERS LESS THAN 100000. 
F (1). Notation and Numeration. . 


EXERCISE 69. 
Write in words: 


1. 10020. 2. 10202. 3. 11011. 4. 15060. 
5. 50016. 6. 18008. 7. 60606. 8. 90090. 
9. 70917. 10. 41040. 11. 81081. 12. 38100. 


EXERCISE 70. 


Write in figures, placing each figure in its proper column : 
Ten thousand and ten. 

Ten thousand one hundred and one. 

Eleven thousand and one. 

Fourteen thousand and sixteen. 

Forty thousand and sixty. 

Seventeen thousand and seven. 

Fifty thousand five hundred and five. 

Seventy thousand and seventy. 

Sixty thousand six hundred and six. 
Kighty-eight thousand eight hundred and eight. 


Bat OU EY os as re es 


jai 
Oo 


F (2). Addition and Subtraction. 


EXERCISE 71. 


1. Find the sum of three thousand and eighteen, nine thousand 
six hundred and fourteen, two thousand and ten, seven hundred 
and eighty, one thousand ‘and forty-two. 


2. Find the total of seven hundred and one, eighty-three, 
eight thousand and eleven, six thousand and forty-one, nine 
thousand seven hundred and sixty-two. 


3. Find the amount of twenty-nine, two hundred and nineteen, 
twenty thousand and ninety-two, seven thousand eight hundred 
and four, sixty thousand and twenty-nine. 

4. Find the sum of two thousand and sixteen, twenty 
thousand and sixty-one, four thousand and ninety-four, eighteen 
thousand and seventy- five, thirty thousand two hundred and eight. 
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5. In a town there are 15269 men, 18392 women, 7263 boys, 
and 8965 girls; what is the total population of the town? 

6. The circulation of a newspaper is 6284 copies on Monday, 
7765 on Tuesday, 7659 on Wednesday, 7876 on Thursday, 7632 
on Friday and 8469 on Saturday ; how many copies are circulated 
in the six days ? 

7. What number must be added to nine thousand seven 
hundred and eight to make thirty thousand six hundred and 
twelve ? 

8. What number must be taken from eighty thousand seven 
hundred and three to leave eighteen hundred and ninety-four ? 

9. To the sum of five thousand one hundred and sixty-nine 
and three thousand seven hundred and eighty-six add their 
difference. | 

10. In a town containing sixteen thousand five hundred people 
there are seven thousand and forty-eight children and four 
thousand seven hundred and sixty-four women ; how many men 
are there in the town ? 


F (3). Multiplication. 


55. By making a preliminary rough approximation to a 
product the pupil should satisfy himself that his answer is at 
least reasonable. 

EXAMPLE. Moke a rough approximation to 698 x 67. 


Taking round numbers, 
700 x 60 = 42000, 


and 700 x 70=49000 ; 
‘. the answer to the question must lie between 42000 and 49000. 


EXERCISE 72. 


(1) Make a preliminary rough approximation to each product ; 
and (2) verify each result. 


Find the following products : 


(a) — (b) (a) (b) (a) (6) 
1. 698x67; 82. 2 765x36; 95. 3 856x84; 79. 


4, 785x59; 36. 5 856x297; 69. 6 948x75; 39. 
7. 867x29; 84. 8 982x176; 37. 9 567x98; 25. 
10. 943x47; 56. i. 754x69; 43. 12 782x35; 82. 


P.P.A, D 
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pe GT ‘EXERCISE 73. 
1. What is the sum of twice -eighty-three; _three’ times eight 
hundred and_six, and four times eight thousand and sixty ? 
2. What is the difference between nine times five thousand 


seven hundred and eight and eight times six thousand seven 
hundred and five ? 


3. How many trees are there in a plantation of twenty-six 
rows, each row containing one thousand nine hundred and 
eighty trees ? 

4. How many pounds must be paid for seven hundred and - 
sixty-eight horses at forty-nine pounds each 2 

5. Sixteen ounces make a pound; how many ounces are there 
in eighteen hundred and ninety-four pounds? 

6. What is the result if five hundred and sixty-seven be added 
thirteen times to four thousand and eighty 2 

7. A fruiterer has fifteen hundred and twenty score of plums ; 
after selling thirteen gross to one shop and one thousand and 
eighteen dozen to another, how many plums will he have left? 


8. A house contains fifty-four windows, and each window has 
eighteen panes; how many pence did the windows cost at 
sixteen pence each pane ? 


9. ‘T'welve trains of nine carriages each run daily on a railway, 
and each carriage contains on an average forty-seven persons ; 
how many people are conveyed in a week (7 days) ? 


10. In a book of three hundred and fifty-two pages, each page 
contains twenty-four lines, and each line, on an average, contains 
eleven words ; how many words are there in the book ? 


F (4). Division. 
EXERCISE 74. 
Verify each result by Long Division. 


Perform, by factors, the following divisions, obtaining the true 
remainder in each ease : 


1. 32935 +15. 2. 20115+ 16. 3. 17842+18. 
4, 92512+ 21. 5. 38733 + 24. 6. 49368 + 30. 
7. 18421 + 27. 8. 21580 + 36. 9 11111+32, 


10. 43160 + 42. 11. 23696 + 45. 12. 33033 + 64. 


Ly A Drove cccncceee ooet 


ACE. NO. 
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Perform the following operations by Long D 


12874 + 82. 


1. 14196+91. 2. 17205 + 93. 3. 

4, 12495 ~ 85. 5. 18031 + 73. 6. 19875 ~75. 

7. 14274+61. 8. 12285 +65. 9. 55067 + 53. 
10. 45021 +43. ll. 42316+17. 12. 63300 +19. 
13. 64318 + 26. 14. 80000 + 37. 15. 10133 + 39. 
16. 11339 + 46. 17. 66606 + 56. 18. 74200 +58. 
19. 89314 +67. 20. 82211 + 69. 21. 91540 + 76. 
22. 80372 + 79. 23. 98211 +87. 24. 96614 + 96. 


EXERCISE 76. 

Verify each result. 
To 23948 add 31844, and divide the sum by 8. 
Divide the difference between 92950 and 69878 by 7. 
Multiply the ninth part of 65637 by 13. 
Take 72427 from 90005, and divide the result by 34. 
Divide the sum of 9206, 15052, 162, and 10600 by 68. 


6. If we divide 8556 by 92, by what number must we 
multiply the quotient in order to obtain 46686 ? 


7. A father left at his death 91644 pounds to his children. 
His son received a sixth of the amount, and the remainder was 
divided equally among his five daughters; how much did each 
child receive ? 


ot ie eee 


8. Twenty shillings are changed for a sovereign. How many 
sovereigns can be obtained for 11349 ee and how many 
shillings will be left over? 


9. Forty-eight farthings make a shilling ; how many shillings 
could be obtained for 20628 farthings, and how many farthings 
would be left over ? 


10. There are 17 bags each containing 3876 letters, and these 
are changed into 19 bags ; how many letters will there be in each 
of these ? 
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56. The following are further examples of simple problems 
involving division. 


EXAMPLE 1. Divide 392 nuts between Smith and Jones, so that 
Smith may have 3 shares and Jones 4 shares. 
We can do this by dividing 392 into (8+4) equal parts, ze. 7 equal 
parts, and taking 3 of them for Smith and 4 of them for Jones. 
Each equal part=392+-7=56 ; 
‘. Smith’s share= 56x 3=168, 
and Jones’s share= 56x 4=224. 
Verification. 168+ 224=392. 


EXAMPLE 2. Divide 392 nuts among 3 boys and 2 girls, giving 
each girl twice as many as each boy. 


Let one boy’s share= «x nuts, 

then one girl’s share=2- nuts ; 
3x xv+2x2v=392 ; 
 Be+4r=392 ; 
APR eoe 5 
A kf ty 

‘. a boy receives 56 nuts, and a girl receives 112 nuts. 
Verification, 3x56+2 x 112=168+224=392. 


EXAMPLE 3. Divide 390 nuts among 3 boys and 2 girls, giving 
each boy 55 nuts more than each girl. 
_It is evident that as the 3 boys will receive 165 nuts more than the 
girls, this number must be first taken away, and the result of dividing 
the remainder into 5 equal parts will give the share of each girl. 


390 — 165 
5 


The share of each girl= nuts 


225 
sn nuts 
=45 nuts, 
and the share of each boy =100 nuts, 


Verification. 3x 100+2 x 45=300+4 90= 390. 


EXERCISE 77. 


(1) In each problem write down a clear account of your reasoning ; 
and (2) verify each solution. 
1. Divide 351 postage stamps between Smith and Jones, so 
that Smith may have 6 shares and Jones 7 shares. 
2. Divide 45 marbles among A, B and C, so that A may have 
3 shares, B 5 shares and C 7 shares. 
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8. Divide 702 nuts among A, B and ©, so that A may have 
2 shares, B 3 shares and C 4 shares. 


4. Divide 360 nuts among 4 boys, giving A, B and C, three 
of the boys, three times as many as D, the fourth boy. 


5. Divide 180 picture post-cards among A, B and C, so that 
A may have three times as many as B, and B twice as many as C. 


’ 6. Divide 54 shillings among 2 men, 3 women and 4 children, 
giving a man twice as many shillings as a woman, and a woman 
twice as many as a child. 


7. One hundred and twenty apples are picked by 10 boys and 
10 girls, and each boy picks twice as many as each girl; how 
many apples does each child pick? 


8. Divide 85 picture post-cards between A and B, giving A 15 
more than B. 


9. Divide 1000 apples into three groups, placing 250 more in 
the first group than in the second or the third. 


10. Divide 180 marbles among 6 boys, giving A and B, two 
of the boys, 15 more than each of the others. 


11. Three boys together work 63 sums. A does twice as many 
as B, who does twice as many as C; how many sums does each 
work ? 


12. Thirty-six questions are answered by 3 boys. C answers 
6 more than B, who answers 6 more than A; how many questions 
does each answer! 
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G. NUMBERS LESS THAN 1000000. 


G (1). Notation and Numeration. 
EXERCISE 78. 
Write in words : 
1. 100100. 2. 110010. 3. 101001. 4. 210012. 
5. 301021. 6. 421030. 7. 500050. 8. 505015. 
9. 660606. 10. 707707. 11. 808080. 12. 919909. 


EXERCISE 79. 

Write in figures, placing each figure in its proper column : 

1. Three hundred thousand and thirty. 
Four hundred and seventy thousand and seventy. 
Nine hundred and nine thousand and nine. 
Hight hundred and eighty thousand and eighty. 

Five hundred and seventeen thousand and seventeen. 
Six hundred and ninety thousand nine hundred. 
Seven hundred and eighteen thousand and seventy-eight. 
Two hundred thousand two hundred and ninety-two. 
One hundred and ninety-two thousand and nineteen. 
Nine hundred and nineteen thousand and nine. 


ee eS, be 


— 
S 


G (2). Addition and Subtraction. 
EXERCISE 80. 


(1) Write the answer in words as well as in figures ; 
and (2) check your result by adding in the reverse order. 


Arrange the following sets of numbers in vertical columns, and 
then add : 


1. 37420 + 56 + 189201 + 7502 + 349. 
8476 + 29 + 134209 + 37561 + 421. 
56201 + 323 + 9992 + 476500 + 1291. 
37651 + 843 + 620712 + 13520 + 2159. 
34184 + 804 + 380824 + 6 + 3289. 


ote oo 
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308426 + 30180 + 561489 + 362 + 10. 
218031 + 345608 + 21 + 26840 + 3807. 
184752 + 290 + 2052 + 695634 + 51. 
639643 + 6298 + 67493 + 67 + 698. 

10. 269326 + 398 + 61932 + 6009 + 3765. 


EXERCISE 81. 
Check each result. 


so 0 I) oS? 


Write down the answers to the following: 


1. 620394 — 123456. 2. 506047 — 446098. 
3. 196740 — 124056. 4. 807065 — 298798. 
5. 700604 - 654329. 6. 490023 — 134067. 
7. 932082 — 369320. 8. 610324 — 309067. 
9. 376004 — 160640. 10. 960804 — 308076. 


G (3). Multiplication. 
EXERCISE 82. 


Write down the following products : 


(a) (0) (a) (b) 
BALD RLU 4 220, DIO? OU 240, 


4987 x 60; 70. 3698 x 80; 90. 
2453x100; 200. 1579 x 300; 400. » 
1578 x 500; 600. 1298x 40; 300. 
1396 x 50; 600. 10. 1345x 80; 700. 


EXERCISE 383. 


(1) Make a preliminary rough approximation to each product ; 
and (2) verify each result by Long Division. 


Find the following products : 


(a) —(b) (aye 540} 
4567x 89; 75. 3892x98; 76. 


4705 x74; 56. 6809 x 63; 47. 
5732x47; 65. 3985 x39; 48. 
6249 x28; 93. 3967 x39; 84. 
4895x 46; 39. 10. 3972x37; 58. 


SO Sy OU ea 
CAS ae 


pon we 
cm ~ PO 
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59/7. No new principle is involved in the examples which 
follow. 


EXAMPLE 1. Multiply 1342 by 324. 


The multiplier 324 is equivalent to 3004+20+4; hence to obtain the 
product required we multiply 1342 by 300, by 20 and by 4, and we 
add the results together. The work is shown in full in (i), but is 
usually arranged as in (ii). 


(Rough Approximation. 1400 x 300= 420000.) 


(i) 1342=Multiplicand (li) 1342 
324 324 
402600 = x 300 4026 
26840= Mx 20 2684 

53868=Mx 4 5368 

434808 = / x 324 434808 
Verification. Notice the relation between the digits 1342 
of this multiplier. We can arrange the work in 324 


two lines : liné (a) is 1342 x 3 and line (6) is 8 times (2), 4026 (a) 
but we must set down the right-hand figure of each 32208 (b) 
product in its correct place. 434808 


EXAMPLE 2. Multiply 507 by 450. 


If one or more of the figures of the multiplier be 0, these 0’s may 
be neglected in forming the partial products ; but the pupil must be 
careful to place the right-hand digit of each partial product under the 
multiplying digit which produces tt. 


(i) 507 (ii) 507 
450 450 
202800 2028 
25350 2535 
228150 228150 


EXERCISE 84. 


(1) Make a preliminary rough approximation to each product ; 
and (2) verify each result by mterchanging multiplier and multiplicand. 


Find the following products : 


1. 673x514. 2. 860 x 461. 3. 295 x 635, 
4. 918x724, 5. 475 x 847. 6. 258 x 758. 
7. 461 x 4380. 8. 572 x 370. 9. 907 x 506. 


10. 4060 x 178. ll. 2007 x 261. 12. 3090 x 309. 


NUMBERS LESS THAN 1000000 57 
EXERCISE 85. 


. (1) Make a preliminary rough approximation to each product ; 


and (2) prove each result by multiplying in two lines. 


Find the following products : ; 


Paw Sot x 324 2. 468 x 216. 3. 487 x 312. 
4. 742x918. 5. 296 x 872. 6. 428 x 749. 
7. 537 x 856. 8. 849 x 642. 9. 864 x 428. 
10. 2761 x 124. ll. 7658 x 112. 12. 1736x321. 


EXERCISE 86. 


Find the continued product of 
1. 12, 53, 546. 2 BY, 25,0500. 3. 19, 67, 482. 
Find the square of 


4. 752. 


5. 365. 6. 578. 7. 694. 8. 869. 


Find the cube of 


9. 86. 


10. 47. L402: 12. 68. 13. 74. 


58. The following process should be carefully noticed. 
EXAMPLE. Subtract in one operation 8 times 23478 from 784592. 


784592 
23478 x 8 


Difference = 596768 


The mental steps by which we obtain the result at once are as 


follows: 
Ist. 


2nd. 
3rd. 
4th. 
5th. 
6th. 


8 x 8=64, and 8 make 72; write down 8, and CALTY 7): 
8x 7+7=63, and 6 make 69; write down 6, and carry 6; 
8x4+6=38, and 7 make 45; write down 7, and carry 4; 
8x3+4=28, and 6 make 34; write down 6, and carry 3; 
8x2+3=19, and 9 make 28; write down 9, and carry 2; 

2,and 5 make 17; write down 5, 


EXERCISE 87, 


Find in one operation the value of 


1. 4313-5. 817. 2. 2287-2 x 817. 
4. 3643-5618. 5. 5532-8 x 618. 
7. 2840-5 x 489, 8. 1924-5 x 342. 


4690 —7 x 618. 
2240 — 4 x 489, 
2149-6 x 342. 


OD o 


10. 7880-9 x 861. Il, 1635-6x 237. 12. 2659-7 x 358, 
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G (4). Division. 


59. To divide by 100, 200, etc., we mark off the last two 
figures, and proceed as before (Art. 47, 48). 


EXERCISE 88. 
Perform the following divisions : 


1. 917345+ 20. 2. 851709+ 30. 3. 639528+ 50. 
4, 828436+ 60. 5. 606255+ 80. 6. 540619+ 90. 
7. 573982 + 300. 8. 417346 +400. 9. 740618+ 600. 


10. 684073 + 700. 11. 462863 + 900. 12. 629392 +1100. 


60. No new principle is involved in the examples which follow : 
the only difference: being that somewhat larger numbers are 
now used. 


EXAMPLE. Divide 562469 by 324. 
We take the figures 562 to make up a number Quotient = 1736 


greater than the divisor. We find that 562 con- 324 | 562469 
tains 324 once, with 238 remainder. Hence 1 is 324 
the first figure of the quotient. 9384 
Placing to the right of 238 the next figure 9268 
in the dividend, 4, we get 2384, which contains — 
324 seven times with 116 remainder. Thus 7 is 1166 
the second figure of the quotient. 972 
Proceeding in this way until all the figures of 1949 
the dividend have been used, we obtain for the 1944 


let inder 
complete quotient 1736, with remainder 5. Remainders | 5 


Verification. Dividend=Quotient x Divisor + Remainder 
= 1736 x 324 + 6 
= 562469. 


EXERCISE 89. 
Verify each result by Multiplication. 
Perform the following operations by Long Division : 


1. 619760 + 976. 2. 737715 +935. 8. 529248 + 894, 
4, 282855 + 865. 5. 224076 + 789. 6. 592767 +679. 
7 391535 +572. 8. 372621 + 469. 9. 208310+357. 
10. 170847 + 246. 11. 142493 +194. 12. 141466 +187. 


61. When the divisor is the product of three or more factors 
we proceed as in the example which follows. 
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EXAMPLE. Dwide 4586 by 3x5 x7, and find the remainder. 

After division by 3 and 5 the com- 
plete remainder is 11. To find the 3 | 4586 
complete remainder after the next 45 15{* 1598.9 
division, we consider 15 as our first —_*" hin 
divisor and 11 as our first remainder. 7|_ 305 ...3 “1 
The complete remainder is therefore At aes 4 
4xX15+11, ze. 71. = 

EXERCISE 90. 
Verify each result by Long Division. 

Divide 37629 by 3x5x7. 2. Divide 57816 by 2x 7x11. 
Divide 91976 by 5x5x5. 4 Divide 57671 by 7x7 x 7. 
Divide 62928 by 3x 7x12. 6. Divide 152639 by 8x 8x8. 
Divide 110893 by 9x 9x9. 8 Divide 122415 by 3x5x 11. 
Divide 124488 by 2x 8x 9. 
10. Divide 755568 by 12x 12x 12. 


62. The Shortened form of Long Division, in which the 
products are omitted and only the successive differences are 
written down (Art. 58), is known as the Italian Method. 


Soa rs 


EXAMPLE. Divide 562469 by 324. Quotient= 1736 

Our previous example (Art. 60) will appear Ne 
thus when the Italian Method is adopted : 1166 

1949 

Remainder= ‘5 


EXERCISE 91. 
Verify each result by Multiplication. 


Find, by the Italian Method, the quotient and remainder : 


1. 431379 +817. 2. 469032 + 618. 3. 224009 + 489. 
4, 192494 + 342. 5. 133120 + 237. 6. 337103 + 861. 
7. 218860 + 689. 8. 976278 + 946. 9. 863667 + 358. 
10. 827625 +723. 11. 978462 + 409. 12. 143270 +128. 


G (5). Special Multipliers and Divisors. 


63. There are certain multipliers and divisors for which we 
may adopt special methods. 

(1) To multiply by 100. We place 00 at the right of the 
multiplicand. 

(2) To multiply by 99. Since 99=100-1, we multiply by 
100, and subtract the multiplicand. 
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EXAMPLE. Multiply 451 by 99. 


451 x 100=45100 
Subtract 451 


44649 = 99 times 451. 

(3) To multiply by 999. Since 999 = 1000 - 1, we multiply by 
1000, 2.e. we place 000 at the right of the multiplicand, and then 
subtract the multiplicand from this. 

EXAMPLE. Multiply 451 by 999. 


451 x 1000= 451000 
Subtract 451 


450549 = 999 times 451. 
(4) To multiply by such numbers as 98, 998, etc. 


EXAMPLE 1. Multiply 451 by 997. 


451 x 1000 = 451000 
451x3= 1353 


By subtraction, 449647=997 times 451. 


EXAMPLE 2. Multiply 451 by 188. 
| 188 = 200-12 ; 
©. 451 x 188=451 x 200 — 451 x 12, 


451 x 200 = 90200 
451x 12= 5412 


By subtraction, 84788 =188 times 451. 


EXERCISE 92. 
Find the following products by the shortest method : 


1818 x99. 2. 725x 98. 3. 694x 965. 
4. 753x101. 5. 572 102. 6. 946 x 105, 
7° 9BTK O08. 8. 326 x 997. 9. 654 x 994. 
10.673 x 199, 11. 728 x 299. 12. 452 x 399. 
13. 367 x 194. 14. 872 x 296. 15. 524 x 498. 


(5) To multiply by 25. Since 25=100+4, we place 00 at the 
right of the multiplicand, and we then divide the result by 4. 


EXAMPLE. Multiply 451 by 25. 


' 
451 x 25=451 ee 


= 11275. 
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(6) To multiply by 125. Since 125= 1000+ 8, we place 000 at 
the right of the multiplicand, and we then divide the result by 8. 

EXAMPLE. Multiply 451 by 125. 

1000 _ 451000 
Shae cs 


(7) To divide by 25 (or 125). We multiply the dividend by 
4 (or 8), and we then divide the product by 100 (or 1000). 


EXAMPLE. Dwwide 56375 by 125. 


Aaa 1000 8 _ 451000 
56375 + 125 = 56375 +—_— = 5637 x 7395 = 4999 = 45k: 


451 x 125=451 x 


= 06375. 


EXERCISE 93. 


Verify each result by using another method. 


Perform the following operations by the shortest method : 


1. 581 x 25. 2. 1869 x 25. 3. 4723 x 25. 
4. 325 ~ 25. 5. 8575 + 25, 6. 96875 + 25. 
7. 963 x 125. 8 3874x125. 9. 4257 x 125. 


10. 10875 + 125. 11. 46125 +125, 12. 91875 +125, 


G (6). Missing Figures. 
EXERCISE 94. 
Verify each result. 
Insert the missing line in the following subtraction sums: 


1. 97531 2. 63072 eet id ae ee Be asisige 20a 
117629 


285669 


COE OG Oe ee re Pe Peo PR ee oe al aig 


Complete the following addition sums: 


a ora, 6. 4762 7. 4562 8. 229619 
324] 35670 ea Ean! oh atl I pat 
15623 PAST OS lad is aia ee 65983 
105 rhe 48 602306 
eae tas Meek ARE RS y L) 6024 86094 


984009 
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Complete the following division sums : 


gril) , 10. 80 
25317 rem. 2. 7578 rem. 15. 
ll. 400 | 12. 1200 | 
1043 rem. 146. 819 rem. 695. 
13. 9 14. 11 
2 220 9 | 38129...2 
2378...1 
15. 7 | 16. 4, 
3 | rie 4|146898...3 
20174...2 
Complete the following multiplication sums : 
17. 205 iectees 19. 917 20. he = 
+% 98 K** 176 
8815 30086 372302 123904 
Fill in the missing figures in the following subtraction sums : 
i eb 22. 8*4* 23. *45*9 24. *292* 
782 619 15*22 iit 
Fill in the missing figures in the following multiplication sums : 
aa 26. 3*7* B71. "98" S3.°' 76% 
3 7 9 1] 
8*47 ht Bae 26**4 4*6*5 


Ful in the missing figures in the following division sums : 
20.8/*84*  30.9|4*5* — 31. 5 | 6*8*6 o2. 7 |*17** 
980 rem. 2 5*0 rem. 6 1*5*9 rem. 1 73*8 rem. 3 
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H. FACTORS AND PRIME NUMBERS. 


H (1). Introduction. 


64. If two or more numbers be multiplied together the result 
is called the product, and the numbers multiplied are called factors 
of the product. 

Thus 6, being the result of multiplying 2 by 3, is called the 
product of 2 and 3, and 2 and 3 are called the factors of 6. 

All numbers are multiples of unity, and each contains itself 
once. Any number can therefore be divided by itself and by 
unity, but if it cannot be divided without remainder by any other 
number it is said to be prime, and is called a prime number. 

We may therefore define a prime number as a number which 
has no factor, or divisor, but itself and wnity. 

Numbers which are not prime are called composite. 

Taking the numbers in order it will be seen that 2, 3, 5, 7, 11, 
13, 17, 19, etc., are prime numbers, and that 4, 6, 8, 9, 10, 12, 14, 
15, 16, 18, 20, ete., are composite. 

Numbers which are exactly divisible by 2, such as 2, 4, 6, 8, 
etc., are called even numbers. 

Numbers which are not exactly divisible by 2, such as 1, 3, 5, 
7, etc., are called odd numbers. 

65. Such a number as 12 is the product of 6 and 2, also of 
4 and 3, and also of 2, 2 and 3, but the last of these sets, namely 
2, 2 and 3, has a property which the others have not, for 2, 2 
and 3 are all prime. 

Many numbers can be separated into factors in more than one 
way, just as 12 can be; but no number can be separated in more 
than one way into prime factors. 

When therefore we speak of separating a number into factors, 
we shall as a rule mean prime factors. 


EXAMPLE. Separate 12 into prime factors. 
12=2x2x3 
= 2? x 3. 


EXERCISE 95. 
Separate each of the following numbers into prime factors : 


tou. 2. 42. 3. 66. 4, 70, Be ts 
6. 28. 7. 45. 8. 63. 9. 50. 1G, E10. 
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66. It will be well to remember the following rules of 
divisibility : 
(1) 2isa factor of all numbers whose last digit can be divided 
by 2. 
(2) 41s a factor if the number composed of the last 2 digits 
can be divided by 4. 


(3) 8 is a factor if the number composed of the last 3 digits 
can be divided by 8. 


(4) 5 isa factor if the last digit be either 0 or 5. 

(5) 10 is a factor if the last digit be 0. 

(6) 3 is a factor if the sum of the digits can be divided by 3. 
(7) 9 isa factor if the sum of the digits can be divided by 9. 
(8) 6 isa factor if both 2 and 3 are factors. 

(9) 12 is a factor if both 3 and 4 are factors. 


(10) 11 is a factor if, when the Ist, 3rd, 5th, etc., digits are 
added together, and also the 2nd, 4th, 6th, ete., the difference 
between these sums is 0, or can be divided by 11. 


(11) Divisibility by 7 can be determined best by actual division. 


EXERCISE 96. 


Which of the following numbers contain the factor (a) 2, 
(6) 3, (4, (a) 5, (6, (f)8 (9 (@) 10, (i 127 
1. 54, 2. 84. 3. 60. 4, 72. 5. 156. 
6. 195. 7. 520. 8. 480. 9. 696. 10. 948. 


67. We will now apply the rules of divisibility. 


EXAMPLE. find the prime factors of 504. 
Ist. 8 is a factor, for 504=8 x 63. 
2nd. 9 isa factor of 63, for 68=9x 7. 
The process may be effected briefly, thus : 
8 | 504 
9} 63 
ne 


*. 5604=8x9x7 
= 23 x 3? x 7. 
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EXERCISE 97. 
Separate each of the following numbers into its prime factors: 
1. 60. Bes 8.2102: 4. 210. 5. 252. 


6. 315. 7. 525. 8. 612. See OVE 10-2 CLO 
Pell. 1331, 12. 1430. 13. 1456. 14. 3465. 15. 3675. 


16. 4536. 17. 4620. 18. 4851. 19. 5250. 20. 7623. 


H (2). Square Root by Factorisation. 
68. The square root of a given number is a number such that 
when it is multiplied by itself, the product is the given number. 


For example, we know that 3x3=9; consequently, 9 is the square 
of 3, and 3 is the square root of 9. 


69. The square root of a number is denoted by the symbol 
/ placed in front of, and over, the number. 
Thus /9=3, and V16=4. 


EXERCISE 98. 
What number multiplied by itself will give the following? 


1. 4. ret a 0. 4, 25. 5. 36. 6. 49, 
7. 64. eae od Des lOO.s - 10. TOL il lists Water er Go. 


10. When a number can be easily separated into prime factors 
the square root may be determined by inspection. 


EXAMPLE. Jind the square root of 576. 
576=2° x 37; 
uN DLO XS 8X3 
=24. 
71. In a number which has an exact square root, every prime 
factor which occurs at all must occur raised to an even power. 


EXAMPLE. What is the least number by which 735 must be 
multiplied so that the product may be a perfect square ? 
735 =3 x 5 x 72. 
The least multiplier which will make this into a perfect square 
=3x5=15. 
P.P.A. K 
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EXERCISE 99. 
Factorise and find the square root of 
lal 9G: 2. 256. 3. 324, 4. 225. 5. 625. 
6. 576. 7. 784. 8. 441. 9.1429. 10. 900. 
Ale 1024, -12.51225." 13.7 1936;: 1452862522 Tb evOse. 
16. 11025. 17. 17424. 18. 53361. 19. 63504. 20. 999295. 


Find the least multipliers which will make the following 
numbers into perfect squares : 


21. 63. 22.21, 23. 96. 24, 132. 29. 480. 
26. 567. 27. 1573. 28. 2352. 29. 3549. 30. 1344. 


H (3). Cube Root by Factorisation. 


72. The cube root of a given number is that number which 
when raised to the third power will produce the given number. 


For example, we know that 3?=927 ; consequently, 27 is the cube 
of 3, and 8 is the cube root of 27. 


73. The symbol {/ is used to denote the cube root of a 
number. 


Thus | N97 =3, and V/64=4. 


74. In every number whose cube root can be exactly deter- 
mined, every prime factor which occurs at all must occur raised to a 
power which is a multiple of 3. 


EXAMPLE, Find the cube root of 1728. 
'1728=/8 x 216 
=*/23 x 68 
=2x6 
=12, 
EXERCISE 100. 
Factorise and find the cube root of 
bs) 120, 2. 216. 3. O12. 4. 343. 5. 729. 
6. 2744, 7. 4096. 8.3376. 9. 9261. 10. 10648. 
Il, 13824, 12. 35937. 13. 91125. 14. 166375. 15. 216000. 


Find the least multipliers which will make the following 
numbers perfect cubes : 


16. 968. 17. 11979. 18 49392. 19, 16807. 20. 415083. 
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H (4). Highest Common Factor. 


75, A number which is a factor of two or more numbers is 
said to be a common factor, or common measure, of the numbers. 

Thus 2 is a common measure of 4 and 6. 

76. The greatest number which will divide each of two or 
more numbers is called their Highest Common Factor, or Greatest 
_ Common Measure, and is denoted by the letters H.C.F. or G.C.M. 

Thus 4 is the highest common factor of 8 and 12. 

7. In many cases the H.C.F. of two or more numbers may 
readily be determined by separating each number into its prime 
factors. 


EXAMPLE. Jind the H.C.F. of 36, 60 and 84, 


We find that 36=2x2x3x3, 
60=2x2x3x65, 
“i 84=2x2x3x7. 


The factor 2 occurs ¢wice in each number, and the factor 3 occurs 
once; hence the H.c.F.=2x2x3=2?x3=12, for this number is the 
product of all the prime factors common to the three numbers. 


Nort. When the prime factors have been found, it will be scen that 
the H.C.F. must contain all the factors which are common to ail the 
numbers, and the index of any factor in the u.c.F. must be that of the 
lowest power to which it is raised in any of the numbers. 


EXERCISE 101. 
Find the 8.¢.F. of 
tT. «4 and 6. Z..6.and. 8. 3. 6 and 9. doe >So ang 12: 
fee vate. . 6. 6 and 14... .7...8 and 14...-8. .10 and 15: 
9 8and18. 10. 12 and 18. 11. 10 and 24. 12. 10 and 25. 
8. 15 and 25. 14 18and 27. 15. 21 and 28. 16. 14 and 292. 
17. 49 and 77. 18. 45 and 63. 19. 27 and 42. 20. 24 and 36. 
21. 52 and 68. 22. 65 and 85. 23. 54 and 72. 24. 84 and 98. 


78. We will work another example with somewhat larger 
numbers. 


EXAMPLE. Jind the H.C.F. of 196, 350 and 924. 
196 =4 x 49=2? x 72, 
350=2 x 175=2x 7x 25=2 x 5?x 7, 
and 924=4 x 231=2?x 11x 21=2?x3x7x 11. 


The highest power of 2 which will divide each of these numbers 
is 2 itself. 

The highest power of 7 which will do go is 7 itself. 

Of the other factors 3, 5, 11 there are none common to all. Hence 


H.C.F.=2 Xx 7=14, 
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EXERCISE 102. 


Verify each result. 
Find by factorisation the H.C.F. of 


172 1 32;and 04: 2. 112 and 176. 3. 324 and 720, 
4. 315 and 330. 5. 675 and 891. 6. 308 and 392. 
7. 528 and 608. 8. 693 and 819. 9. 792 and 924. 
10. 42, 112 and 140. 11. 72, 108 and 180. 
192-121,.154.and-165: 13. 144, 162 and 198. 

14, 264, 360 and 600. 15. 102, 136 and 170. 


H (5). Least Common Multiple. 
79. A number which can be divided without remainder by 
two others, or more, is a common multiple of them. 
Thus 12 is a common multiple of 2, 3, 4 and 6. 


80. The least number which can be so divided is called their 
Least Common Multiple, and is denoted by the letters L.C.M. 


81. The L.c.M. may be determined very readily when the 
numbers can be separated into prime factors. 


EXAMPLE. Jf %nd the L.c.M. of 9, 10, 15, 16, 20. 


9=3 x3, Hence the L.c.m. must contain the prime 
10=2 x5, factors 2,3 and 5. Now, 2 occurs four times 
15=3x65, in one number, 3 occurs ¢wice, and 5 occurs 
16=2x2x2x2, only once in any of them ; 
and 20=2x2x65. “ LOM=2xX2x2x2x3x3x5d 
= 2tx 3° x6 
=720, 


Norsr. When the prime factors have been found, it will be seen that the 
L.c.M. must have for its factors all the different factors which occur in any 
of the numbers, and the index of each factor must be that of the highest 
power to which it is raised in any of them. 

We will now consider another form in which the work can be 
arranged. Having written the numbers in a row, we see that 10 is a 
factor of 20; hence all numbers divisible by 20 must also be divisible 
by 10. We may consequently cross out 10 thus: 

9, 18, 16, 16,5 20 
and we state the work as follows : 
2/9, 48, 15, 16, 20 
2| 9, 16, 6.40 
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Hence the u.o.M.=2xX2x3x38x5x4 
=94x 32x5 
= 720. 


Explanation —The divisors 2, 2 and 3 are prime factors which are 
common to two or more of the numbers. In any case we divide by 
such prime factors as will divide two or more of the numbers; we 
begin with the smallest prime factor, and we take them in order. 
We write down the quotients below such numbers as can be divided, 
and bring down unaltered the numbers which cannot be divided. In 
the third line we strike out 5, because it is a factor of 15, and may 
therefore be neglected ; in the fourth line there are three numbers, 
no two of which have a common factor. 


EXEROCISE 103. 
Find the L.c.M. of 


1. 2 and 4. 2. 4 and.8. 3. 2 and 6. 
4°:2,-3-and.6. 5. 2, 3 and 4. 6:4.5,;0 and.G: 
7. 3, 4 and 5. 8-3, S:and-(. 9, 2, 3 and 5. 
10. 2, 5 and 7. 11. 2, 6 and 5. 12. 2, 6 and 8. 
is. -3, 4 and 10. 14. 5, 8 and 10. 15, -5;,12 and 1. 
16. 6, 12 and 24. 17. 7, 10 and 14. 18. 6, 10 and 18. 


EXERCISE 104. 
Verify each result. 
Find the L.c.M. of 
1. 8, 12 and 20. 2. 18, 20 and 30. 
Peto wo ald, 19. 4. 36, 60 and 72. 
5. 14, 20, 28 and 30. 6. 5, 12, 36 and 45. 
7. 12, 28, 35 and 40. 8. 10, 15, 24 and 32. 
ol? te, 16 and 27. 10. 12, 20, 36 and 54. 
11. 18, 24, 32 and 48. 12, 15; 21,28 and 3b. 
13. 12, 36, 72 and 120. 14. 12, 18, 96 and 144. 
15. 8, 12, 20, 30 and 80. 16. 4, 6, 16, 20 and 24. 
17. 8, 10, 12, 15,18 and 20. 18. 9, 12, 16, 18, 24 and 27. 


EXERCISE 105. 
Verify each result. 
1. I have two pieces of string: one measures 8 inches and the 
other 14 inches; what is the length of the longest piece which I 
can cut from each an exact number of times ? 
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2. ‘Three lengths of string measure 14 inches, 21 inches, and 
35 inches; what is the length of the longest tape which will 
measure each of them an exact number of times 2 


3. ‘Tom has 16 marbles in one pocket and 24 in another ; what 
is the greatest number he can take an exact number of times 
from each pocket ? 


4. A box contains 63 oranges and 84 lemons, and I wish to 
arrange them in bags, putting the same number in every bag; 
what. is the greatest number I can put in a bag, oranges and 
lemons being kept separate ? 


5. Tom has 30 walnuts, 18 chestnuts and 12 filberts, and he 
wants to arrange them in heaps putting the same number in each 
heap without mixing the three kinds; what is the greatest 
number of nuts he can have in each heap? 


6. What is the least number of inches in a piece of string 
if it can be cut exactly into lengths of 2, 4, 6 or 8 inches? 


7. What is the smallest number of trees that can be planted 
in rows of 5, 6, 8 or 122 


8. How long is the shortest piece of string which can be cut 
exactly into lengths of 12 inches or 20 inches? 


9. What is the smallest number of counters which can be 
arranged exactly in 14, 21, 28 or 35 rows? 


10. The books in a case can be arranged in rows of 15, 16, 18, 
20 or 24; what is the least possible number of books in the ease? 
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J. SUMS OF MONEY LESS THAN £1. 


It 1s assumed that pupils have committed the Pence Table to memory. 


J (1). Introduction. 


82. The value of an article is estimated in British money as 
a certain number of pounds, shillings, and pence. 

A sum of money, such as 1 pound 12 shillings and 6 pence is 
written £1. 12s., 6d. 

The symbol £ stands for the Latin word libra, the letter s. for 
solidus, and the letter d. for denarius ; these words were the names 
of certain Roman coins or sums of money. 

Note. The coin which represents 2s. is called a florin, that which 
represents 5s. is called a crown, and that which represents 2s. 6d. is 
called a half-crown. 

83. A compound quantity is a quantity in the expression of 
which there are terms of more than one denomination. For 
example, £1. 12s. 6d. is a compound quantity with terms of three 
different denominations. 


J (2). Addition. 


84. When we add together several sums of money, we arrange 
them as in the following example. 


EXAMPLE. Find the total of 6s. 10d., 2s. 6d., 8d., 5s. 9d. 


We begin at the right hand and add upwards. fees 
The mental steps are ed 10) 
Ist. Adding pence: 9d., 1s. 5d., 1s. 11d., 2s. 9d.; write ke G 
down 9d. and carry forward 2s. 8 
2nd. Adding shillings: 7s., 9s., 15s.; write down 15s. ies 
The result is 15s. 9d. 16. 89 


Notre. The pence column may be checked thus: 17d., 23d., 
33d., t.¢e. 2s. 9d. 


Verification. Add downwards. 


EXERCISE 106. 
Check each result. 
Find the total of the following payments: 
1. Apples 5d., nuts 4d., oranges 8d., cherries 10d. 
2. Buns 9d., chocolates 6d., cake 1s., lemonade 3d. 
3. Potatoes 1s. 4d., cabbages 3d., apples 8d., lemons 3d. 
4. Notepaper 10d., envelopes 9d., postcards 8d., stamps 7d. 
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Find the total of the following payments : 

5. Milk 9d., eggs 10d., cream 5d., butter 1s. 2d. 

Tea 3s. 9d., coffee 1s. 8d., sugar 11d., cocoa ls. 6d. 
Foolscap paper 4s. 6d., ink 7d., pens 1s. 3d., pencils 2s. 1d. 
Books 4s. 9d., chalk 11d., pencils 2s. 7d., paper 3s. 4d. 
Gloves 4s. 10d., buttons 9d., braid 1s. 5d., silk 7s. 9d. 

10. Bacon 5s. 1d., ham 3s. 4d., butter 2s. 11d., cheese ls. 11d. 


OND 


J (3). Subtraction. 


85. ‘To subtract one sum of money from another we proceed 
as in the following examples. , 


EXAMPLE 1. Out of 15s. 10d. in my purse I spend 4s. 6d.; how 
much have I left ? 


The mental steps are Buy eels 
Ist. 6d. and 4d. make 10d.; write down 4d. 15:10 
2nd. 4s. and 11s. make 15s.; write down IIs. ee © 
The result is lls. 4d. Tae | 


EXAMPLE 2. I give 5s. to a shopkeeper to settle a bill for 3s. 9d. ; 
how much change does he give me ? 


The mental steps are s. d. 
Ist. 9d. and 3d. make 1s.; write down 8d. and carry 5.0 
forward ls. 3.9 
2nd. 1s. and 3s. make 4s., and 1s. makes 5s.; write 18 
down Is. —— 


The result is 1s. 3d. 


EXAMPLE 3. I have 7s. 9d. left out of 10s. 8d.; how much do 
I spend ? 


The mental steps are Same * 
Ist. 9d. and 11d. make 1s. 8d.; write down 11d. and 10. 8 
carry forward 1s. ie wees 
2nd. ls. and 7s. make 8s., and 2s. make 10s.; write 9.11 
down 2s. —— 
The result is 2s. 11d. 


Verification. Add the last two lines. 


EXERCISE 107. 


Verify each result. 


1. Tom has 7d. in his money-box; how much must he add 
to make up a florin 2 


2. Fred has 1s. 6d. in his purse; how much must he add ta 
make up 5s.? 
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3. Bob has 4s. 9d. in his purse ; how much is this amount 
less than 8s. 2 


4. George had 12s. in his pocket and spent 5s. 8d.; how 
much remains? 


5. I give 10s. to a shopkeeper to settle a bill for 8s. 4d.; how 
- much change does he give me ? 


6. A boy writes down 9s. ld. for 1s. 9d.; by what amount is 
this wrong ? 


7. I have 6s. 9d. left out of 9s. 6d.; how much did I spend ? 


8. T'wo purses together contain lls. 3d., and one of them 
contains 3s. 11d.; how much does the other purse contain ? 


9. I have 15s. 2d.; how much can I spend on a cricket bat 
to leave 4s. 8d.? 


10. A boy has 18s. 4d. and his sister has 14s. 8d.; how much 
more has he than his sister ? 


86. The method of procedure in the following example should 
be noticed. 


EXAMPLE. Find in one operation how much is left out of 18s. Td. 
after spending 6s. 4d. and 8s. 6d. 


The mental steps are Sale. 
Ist. 6d. and 4d. make 10d., and 9d. make ls. 7d.; write 18.7 
down 9d, and carry forward 1s. ae 
2nd. 1s. 8s. and 6s. make 15s., and 3s, make 18s.; write 9° ¢ 
down 3s, Rar aye 
The result is 3s. 9d. 239 


Verification. Add the last three lines, 


EXERCISE 108. 
Verify each result. 


1. Harry has a florin in his purse; how much will be left 
after paying 5d. for postcards and 9d. for stamps ? 


2. Tom has half-a-crown in his pocket ; how much will be left 
after spending 7d. on chocolates and 1s. 3d. on cakes ? 


3. George had 8s. in his money-box. He has taken out at 
various times Is. 7d., 1s. 10d. and 1s. 9d.; how much money 
remains in the box? 


4. What change shall I receive out of 10s., after paying 10d. 
for newspapers, ls. 6d. for magazines and 3s. 4d. for a book ? 
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5. A woman goes to pay bills with 17s. 2d. She pays 2s. 7d. 
at one shop, 5s. 6d. at a second and 7s. 8d. at a third; how much 
has she remaining ? 

6. Bob wants 18s. 6d. with which to buy a cricket bat. His 
father gives him 7s. 6d., his uncle 4s. 9d. and he has saved 2s. 10d. E 
how much more does he want ? 

7. Three persons together owe me 18s. 3d. The first owes 
7s. 10d. and the second 8s. 10d.; what does the third owe? 

8. Jones had 8s. 4d. in his purse. He paid away 4s. 10d. to 
Smith, but afterwards received 5s. 3d. from Brown. How much 
has he now? 

9. Tom has 13s. 2d. and Bob has 12s. 9d. If Tom gives Bob 
3s. 6d., how much will Bob have more than Tom ? 

10. John has 7s. 6d. and George has 10d. less than John has ; 
how much have they together ? 


J (4). Multiplication. 


87. In multiplying a sum of money we proceed as in the 
following example. 


EXAMPLE. How much must be paid Jor 5 railway tickets at 3s. 4d. 
each ? 


The mental steps are 


Ist. 5 times 4d. =20d.=1s. 8d.; write down 8d. and carry %s. @. 
forward 1s. 3.4 
2nd. 5 times 3s.=15s.; which becomes 16s. when we add 5 
the 1s. brought forward. 16.8 


The result is 16s. 8d. 
Verification. 3s. 4d.+3s. 4d.+3s. 4d. +3s. 4d.+3s. 4d.=16s. 8d. 


EXERCISE 109. 
Verify each result. 
How much must be paid for 5 books at 1s. 10d. each ? 
What is the cost of 6 toys at 2s. 7d. each? 
What is the value of 4 chickens at 3s. 8d. each? 
What must be paid for 3 railway tickets at 4s. 9d. each? 


_ 5. If have 7s. 11d. in my purse and you have twice as much 
In yours, how much have you? 


6. What will be the change from 12s. after paying for 6 pots 
of jam at ls. 9d. each? 


92. bo es 
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7. What is the total cost of 5 cakes at 2s. 9d. each and 4 boxes 
of chocolate at ls. 4d. each ? 


8. What is the difference between the total cost of 3 penknives 
at 5s. 6d. each and the total cost of 4 penknives at 3s. 11d. each? 


9, How much change will there be from 19s. 6d. after paying 
for 2 books at 5s. 8d. each and 3 books at 2s. 5d. each? 


10. I buy 5 hares at 1s. 3d. each and 3 chickens each double 
the price of a hare ; how much change do I receive out of 15s.? 


11. If 2 pairs of gloves cost 3s. 1ld., what will half-a-dozen 
pairs cost ? 


12. If 3 railway tickets to a certain place cost 8s. 9d., what 
will 6 tickets for the same journey cost ? 


J (5). Division. 


88. The process of separating a sum of money into a given 
number of equal parts, and finding the value of each part will be 
seen from the following example. 


EXAMPLE. Dwide 16s. 8d. into 5 equal shares. 
We begin at the left hand as in simple division. 


Ist. If we divide 16 by 5, the quotient is 3 and the sd. 
remainder is 1 ; hence, if we divide 16s. by 5, the quotient 5 | LGr as 
is 3s. and the remainder is 1s.; or, arranging 16 shillings 8.4 


in 5 equal groups, we have 3s. in each, and 1 shilling left. 

2nd. Wechange the ls. into 12 pence and add to it the 8d. in the 

dividend: we thus get 20d. altogether. Dividing 20d. by 5 the 

quotient is 4d.; or, arranging 20 pennies in 5 equal groups, we have 
4 pennies in each group. 

The result is 3s. 4d. 

s. d. 

Verification. 5 groups, containing 3s. each,=3s. x5=15 . 0 

5 groups, containing 4d. each,=4d.x5= 1. 8 


*, 83, 4d,x5=16 . 8 


EXERCISE 110. 
Verify each result. 


1, If I divide 3s. 8d. equally between two boys, how much 
will each receive ? 

2. If 3 boys receive 7s. 9d. in equal shares, how much is each 
share ? 

3. If 4 railway tickets for the same journey cost 15s. 8d, 
what is the price of each ticket? 
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4. If five copies of a book cost 18s. 9d., what is the value of 
one copy ¢ 


5. Each of 6 boys has the same sum of money, and the total 
amount is 11s.; how much has each boy ? 


6. What is the difference in the price of eggs per dozen, if 
5 dozen new-laid eggs can be bought for 4s. 7d. and 6 dozen 
cooking eggs for 4s. 6d. ! 

7. What is the total cost of half-a-yard of silk at 7s. 6d. per 
yard and a quarter-yard of lace at 10s. 8d. per yard? 

8. In each of 5 boxes there is the same sum of money, and 
the total amount is 17s. 11d. In each of 6 purses there is a 


certain sum of money and the total amount is lls. 6d. How 
much more is there in each box than in each purse 1 


9. Three boys spend respectively 2s. 2d., 6s. 4d. and 4s. 9d.; 
what is the average per boy ? 


10. I buy four books for 4s. 6d., 3s. 8d., 4s. 3d. and 2s. 11d.; 
what is the average cost of each ? 


11. I pay four accounts as follows: baker 3s. 9d., grocer 4s. 6d., 
milkman 2s. 1d., newsagent 1s. 4d.; what is the average amount 
paid t 

12. If 6 copies of a magazine cost 5s., what ought I to pay for | 
5 copies ¢ 

13. Railway fare for 5 boys costs 4s. 2d.; how much would it 
be for 3 boys ? 

14. If I buy 3 copies of a book for 4s. 9d., how much shall I 
have to pay for 5 copies ? 

15. If 5 railway tickets to the same place cost 11s. 8d., what 
will be the cost of 6 tickets for the journey ¢ 
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K. SUMS OF MONEY NOT GREATER THAN £10. 


K (1). Reduction. . 


89. When we change a quantity from one denomination to 
another, we are said to reduce it, and the process is called 
Reduction. 


Thus 20 shillings become 1 pound, when reduced to pounds, and 
become 240 pence, when reduced to pence. 


MEMORIZE: 
£1=240 pence 


= 480 halfpence 
= 960 farthings. 


90. To reduce a sum of money to a lower denomination, 


EXAMPLE. Reduce 19s. 64d. to farthings. 


We multiply the number of shillings airs 

by 12, and add to the product the 19. ...64. 

number of odd pence; we then multiply 12 

the number of pence by 4,and add the —934 — number of pence 
number of odd farthings. 


938 =number of farthings. 


Shortened Form. 19s. 64d.=2344 pence=938 farthings. 


Verification. 19s. =19 x 48=912 farthings, 
and 64d. = 26 farthings ; 
. 198, 6$d. = 938 farthings. 


Note. The symbol for 1 farthing =4d., 
Shon s viv ae bien oxcee 3 farthings = 2d., 
as Sees iy ar en ano 2 farthings= 4d. 


EXERCISE 111. 
Verify each result. 
Reduce to shillings : 


a wl. bs, 2, bby LGs. 3. £2. 2s. 4. £3. 5s. 
5. £2. 17s. Gree Lad. Te £92 10s. 8. £5. 18s. 
9. £4. 14s. 10-28 0s) dds £6; 98. 12, £9. 19s. 
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Reduce to pence : 


13. £1. 1s, 2d. 14. £1. 9s. 10d. 15. £1. 17s. 5d. 
16622583, Fa: 17. £3. 5s. 4d. 18. £3. 13s. 3d. 
195 23. 10s. lid. 20, bar oatd, 21. £2. 3s. 6d. 
22. £2. 9s. 8d. 23. £2. 19s. 5d. 24. £4. 3s. 3d. 


Reduce to halfpence : 
25. 16s. 26. 18s. 27. 12s. 28. 21s. 
29. £1.12s. 30. £1.16s. 31. £1. 9s. 6d. 32. £2. Is. 3d. 


Reduce to farthings : 
33. lls. 6d. 84. 13s. 44d. 35, 15s. 73d. 36. 17s. 104d. 


91. To reduce a sum of money to a higher denomination. 


EXAMPLE. Reduce 938 farthings to shillings, ete. 
[Norr. This is also a Verification of the Example in Art. 90.] 
Since a penny contains 4 far- 
things, changing farthings into 
pence consists in arranging the 41938 
farthings in groups of 4 each, aa , 
in other words, in dividing by 4. 12 | 234 pence, and 2 farthings over, 
Thus 938 farthings contain 234 19 shellings, and 6 pence over ; 
pence and 2 farthings. 
Similarly, to change pence .. 938 farthings=19s. 63d. 
into shillings we divide by 12. 
‘Thus 234 pence contains 19 
shillings and 6 pence. 
Verification. 19s. =912 farthings, 
and 63d.= 26 farthings ; 
eat! 65d. =938 farthings. 


EXERCISE 112. 
Verify each result. 
Express in shillings and pence : 
1. 126 pence. 2. 148 pence. 3. 194 pence. 4. 236 pence. 
Express in pounds and shillings : 


5. 126 shillings. 6. 173 shillings. 7. 148 shillings, 
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Express in £. s. d.: 
8. 999 pence. 9. 379 pence. 10. 798 pence. 11. 673 pence. 
Express in shillings and pence : 
12. 823 farthings. 13. 792 farthings. 14. 469 farthings. 
15. 397 halfpence. 16. 269 halfpence. 17. 455 halfpence. 


EXERCISE 113. 


How many sixpences can you get for £5. 15s.? 
How many threepences are worth £8. 13s. 2 
How many half-crowns should be given in exchange for £51 


4. How many people can receive half-a-crown each from a 
purse containing £6. 17s. 6d. % 


5. How many books each worth half-a-crown can be bought 
with £8. 12s. 6d.? ) 

6. How many boys can receive threepence each from a bag 
containing £1. 15s. 9d.? 

7. What is the cost of 313 magazines at sixpence each ? 


8. What is the cost of 109 bottles of lemonade at threepence 
each ? 


9. What is the cost of 79 cakes at half-a-crown each ? 


10. What is the cost of 8 dozen boxes of chocolate at a florin 
each box ? . 


i aa aa 


K (2). Addition and Subtraction. 
92. No new principle is involved in the examples which follow. 
EXAMPLE 1. Find the sum of 6s. 10}d., £2. 12s. 64d., £4. 15s. 43d. 


The mental steps are 
Ist. Adding the farthings we have 3, 4, 6 farthings, 
that is 1jd.; write down 3d., and carry forward 
1d. g 
2nd. Adding the pence we have 5d., 11d., 1s. 9d. ; 
write down 9d., and carry forward 1s. 2 fete: 
3rd. Adding the shillings we have 16, 28, 34 4:15. 4% 
shillings, that is £1. 14s. ; write down 14s., and carry 7 
forward £1. 
4th. Adding the pounds we have £7, 


The result is £7. 14s. 92d. 
Verification. Add downwards. 
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EXERCISE 114. 


Check each result. 


Find the sum of 


ree 1 8 
Te 1D 6 
ras. 
Aes 
= 
i Rs 
19°. 


Ww Oo Owoe 
boloobol— 


pe 


10. 


Loe th 
jad 
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2. 


— 
bo TH OATS 


8; d. S d. 
ive 6 S58 154462 
ESicieo 12 32 
12. 3} eee) | 
160102 2 16a aps 
rial 64.8 
10. 4 isa 
Sy Lite d. es 
got ata ae red 
9°12). 1h 
1.19. 83 
r pia KO a as 
= ee d. £ 
1. 64 12. 
6.16 Ohne 2% 
16 (She Sh 
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EXERCISE 115. 
Check each result. 


8. d. s. d. 
dG es 103 
io. 63 9. 44 
168 os hee 
194i4 oR ee 
ba. oe lL. 9g 

os 34 Be Beye 1 

. d. £6. a 
as ibs oe 
19. 112 1.19.94 
113 ids 9? 

Wy pee 19.9 
8. d. S18 d. 
Oh 74 1 bs ie te 5° 7 
LB 62 ll 64 
19. 104 94 
| 83 12.3 103 
je fs 23 SxS ee 


Write down the answers, adding (1) in vertical columns (1-8), 
(2) in horizontal rows (9-26) : 


d. 
A 


2. 


B. d. 

8 
Bag 9G 
4,10 
eae | 
Ne | 
+ Oat f 
s Lae 

10 


3. 


— 
DAO AOD UNWS, 


e@eerereecece 


8. d. 
4 5 GY oan 9. 
Bind thd, deena 10. 
i. Nears 11. 
A AD ers 12. 
it ee a! Pee 13. 
ie ae 14. 
free tk! 15. 
Sat ee te Nee 16 
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8. d. 8 d. 8. d. 8. d. 

5 4. 6 6. 9 BRAC Hea oP aor Gers 5: 18. 
Bees Sa 7 8 Oke Ore ae. 19, 
See Po310 Berd AONa Le, eet 20. 

10 Goes 1 Gabeag ECON wiarapeeNy ee Yat 
[epee =: 10 naa os al Bet ees oe Yee B 
Dee 10 5 Rae 4 yee LSA Wise ee 23, 
5 | ay ae 1 etree | ee LAU eae 24. 
eae al DEO (ee i beefy FS ee Ree 25. 


Important. Answers 17 and 26 must be the same both vertically and 
horizontally. 


EXAMPLE 2. What have I spent out of £9. 10s. 8d., if I have 
£6. 17s. 9d. left ? 


The mental steps are 
Ist. 9d. and 1lld. make 1s. 8d.; write down 11d., 
and carry forward ls. £ os. d. 


2nd. Ils. and 17s. make 18s., and 12s. make £1. 10s. ; 6.1" 9 
write down 12s., and carry forward £1. ee 


3rd. £1 and £6 make £7, and £2 make £9; write Vara es | 
down £2. erg ae 
The result is £2. 12s, 11d. 


Verification. Add the last two lines. 


EXERCISE 116. 
Verify each result. 


In each of the following sums the upper line is the money I 
had in my purse, and the lower line is the money I spent; what 
money remains unspent ? 


Bee Ge Oi EE LE SCN s fp ne es Be p IE d. 
me |. 18... 9 Ba oh be es Es Ge aA 4.22" 16 4246 

19.10 fe LO i ae We Lae 62 63 
"eee Meg 2 Br Pa ss O05 eta, Lora: d. 
m4, LO Pag 1 a ap) ee i aah cag AY Nesey 9) 8. Gets 84 
3 4.104 el a 3 oe 19"; 74 Reals 229 
* pede Saas pe Ae Acne CPO | d Berg, d. 
mer lel l.- 10. 8.18 Ope LL Ory Oe oO de OO. 57 

17.114 (LOS teat 51 1D. 94 tra A 13 
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EXAMPLE 3. In one operation take the sum of £5. 16s. 4d. and 
£2. 8s. 5d. from £9. 16s. 7d. 


The mental steps are 


Ist. 5d. and 4d. make 9d., and 10d. make Ils. 7d.; 
write down 10d., and carry forward 1s. 


£ d 

9 7 

2nd. Ils., 8s. and 16s. make 25s., and lis. make pees | eee 
£1. 16s.; write down 1ls., and carry forward £1. 2 5 
1 0 


érd. £1, £2 and £5 make £8, and £1 make £9; 
write down £1. 


The result is £1. 11s. 10d. 
Verification. Add the last three lines. 


EXERCISE 117. 
Verify each result. 


1. What change shall I have out of £2 after paying 8s. 3d. to 
a baker, 7s. 9d. to a grocer and 6s. 8d. to a butcher ? 


2. I had £4 in my purse, and I spent 17s. 11d., 13s. 1d. and 
14s, 5d.; how much money have I remaining? 


3, A woman had £5. 5s. in her purse. She first spent 
£1. 11s. 6d., and afterwards she spent £1. 19s.; how much money 
has she left ? 


4. What change shall I have out of £9, after paying £5. 15s. 
for rates, 16s. 2d. for water and 17s. 9d. for gas? 


5. What change shall I receive out of £3, after paying away 
£1. 10s. 9d., 8s. 4d. and 19s. 10d.?2 


6. I had £5. 10s. in my pocket; how much was left after 
paying away £1. 11s. 6d., £2. 18s. 3d. and 5s. 8d.? 


7. Three boys have £2. 12s. 1d. among them. The first 
has 17s. 5d. and the second has 18s. 9d.; how much has the 
third 2 


. 8 Three persons spend £3. 15s. 4d. among them. The first 
spends £1. 7s. 8d. and the second 17s. 1ld.; how much does the 
third spend ? 


9. Tom has £2. 15s. 4d.; if he had 17s. 10d. less he would 
have 18s. 11d. more than Bob; how much has Bob ? 


10. John has £1. 12s. 6d.; he gives 16s. 8d. to George; 
George gives 4s. 1ld. to Dick; how much now has John more 
than George ? 
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EXERCISE 118. 

1. I have in my purse 3 sixpences, 3 florins, 3 half-crowns, 
3 half-sovereigns and 3 sovereigns; what is the total value of 
the contents of my purse? 

2. I have in my pocket-book 27 sixpenny stamps, 14 three- 
penny stamps, 29 penny stamps and 32 halfpenny stamps; what 
is their total value ? 

3. I buy 18 half-crown books, 33 shilling books, 31 sixpenny 
books and 37 threepenny books; what is the total cost ? 

4, I use in one day 500 penny stamps, 250 halfpenny stamps, 
100 three-halfpenny stamps and 80 twopenny stamps; what is 
their total value ? 

5. I pay A 13s. 1d., B 1s. 4d. more than A, and C 3s. 6d. more 
than B; what is the total of the three payments ? 

6. I- took £6. 17s. 103d. with me to pay a bill, but found I 
had too little by 7s. 8d.; what is the amount of the bill ? 

7. I owed £6. 13s. 3d. and received £3. 16s. 9d. out of a £10 
bank-note ; was this the correct change, and if not, was it too 
much or too little, and by how much ? 

8. I have £1. 16s. 8d., my brother has 8s. 9d. more, and my 
sister has 18s. 9d. less ; how much have we all three together ? 

9, A purse and its contents are worth £7. 5s. 2d. and the 
purse is worth 15s. 6d.; what is the amount of money in it? 

10. A has 10s. 9d. more than B. If A has £2. 8s. 6d., how 
much have A and B together ? 

ll, C has £2. 15s. 4d. and D has 16s. 6d. less than C; how 
much have C and D together ? 

12. How much is the amount of a grocer’s bill for £3. 7s. 3d. 
greater than the difference between a butcher’s bill for £3. 17s. 9d. 
and a draper’s bill for £4. 17s. 3d.1 


K (3). Multiplication. 
EXAMPLE. find 3 times £1. 14s. 63d. 


The mental steps are 

Ist. 3 times 3 farthings=9 farthings=2id.; write *£ 38 d. 
down 2d., and carry forward 2d. 1 

2nd. 3 times 6 pence=18d., which becomes 20d. 3 
when we add the 2d. brought forward ; 20d.=1s. 8d. ; Be or 
write down 8d., and carry forward 1s. Beas Sao 

3rd. 3 times 14s.=42s., which becomes 43s. when we add the 1s. 
brought forward ; 43s.= £2. 3s. ; write down 3s,, and carry forward £2. 

4th. 3 times £1=£3, which becomes £5 when we add the £2 brought 
forward ; write down £5, The result is £5. 3s, 82d. 
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i. sear» A 

Verification. £1x3=3.0.0 
148X932 9 0 

6d. x 3= obs 4 

3d.x3= 24 


£1. 14s. 68d.x38=5. 3. 82 


EXERCISE 119. 


Verify each result. 
Find the value of 

(a) (b) (a) (6) 
Dee LOSS Gs eee aor she 8... £3. 55, Ga K2 3a 8. 
2. 14s. 64d.x3; 4. 9. £2. 4s. 91d.x3; 4 
3. 13s. 43d.x4; 5. 10. £1. 18s. 64d.x4; 5, 
4. 12s. 103d.x5; 6. Th. £1. 9s; “Bie 2b sh. 
Dei Os, Oi. os 12. £1. 5s. 104d.x6; 7 
6. 15s. 44d.x7; 8. 18.0 SiS Os. Tia Ra a 
(LOS Gato 83). 9. 14.-£1. 1s. 10id.x8; 9 


93. If the multiplier be a number which can easily be 
separated into factors each not greater than 12, we multiply by 
these factors in succession. 


EXAMPLE. Find the cost of 16 articles at 3s. 7d. each. 
16=4x4 or 8x2, and we may use either of these pairs. 


£. 8.) 2h. £. ae" 
Seer f + RE 
4 8 


14 . 4=cost of 4 articles 1. 8. 8=cost of 8 articles 
4 2 


2.17 . 4=cost of 16 articles 2 . 17 . 4=cost of 16 articles 


Verification. In both cases the results are the same. 


EXERCISE 120. 
Verify each result. 


1, What will a workman earn in 49 hours at 104d. an hour? 
2. What is the cost of 24 copies of a book at 4s. 14d. per 
copy ¢ 


_3. What is the value of 72 pairs of gloves at ls. 113d. per 
pair ? 
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4. What is the cost of 20 pairs of slippers at 3s. 11d. per 
pair ? 

5. What must be paid for 18 books at 6s. 5d. each ? 

6. What is the value of 16 cricket bats at 10s. 9d. each? 

7. What will a workman earn in 32 days at 4s. 9d. per day ? 
What must be paid for 27 cricket balls at 4s. 8d. each ? 


. What is the cost of 48 boxes of chocolates at 2s. 2d. 
per box? 


10. What is the value of 42 school caps at 2s. 73d. each ? 


co 90 


EXERCISE 121. 


Verify each result. 
Find the value of 


1. 1s. 11d. x 14. 2. 1s. 113d. x 60. 3. 1s. 84d. x 63. 
4. 2s. 10d. x 28. 5. 28. 94d. x 54. 6. 2s. 63d. x 56. 
7. 3s. 9d. x 42. 8. 3s. 114d. x 49. 9. 33. 72d. x 50. 
10. 4s. 9d. x 25. ii. 4s. 83d. x 42. 12. 4s. 54d. x 40. 


94. The following rules should be remembered. 

(a) To find the cost of a dozen articles at a given price per 
article: Reckon a shilling for every penny, and 3d. for every 
farthing, in the price. 


EXAMPLE 1. What is the cost of 1 dozen books at 1s. 4d. each ? 


1s. 4d. =16d. ; 
* cost= 16s. 


EXAMPLE 2. What is the cost of 1 gross of pencils at 14d. each 
pencil ? 
Nots. A gross=a dozen times a dozen. 
Cost of 1 dozen at 1l¢d.=1s. 6d ; 
. cost of 1 gross=cost of 1 dozen at 18d.=18s. 


(b) To find the cost of a score of articles at a given price per 
article: Reckon the given cost of one article in shillings, and call 
the shillings pounds. 


EXAMPLE. What is the cost of 1 score of articles at 2s, 9d. each ? 
2s, 9d. x 20=£2+ 9d. x 20 
= £2. 15s. 
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EXERCISE 122. 
(The price given in each example is the price of one article.) 
Find the cost of 1 dozen articles at 
1. 4d. 2. 54d. 3. 61d. 4, 82d. 5. 103d. 
G.ds2d. 7 2s. 6d?) + 8596-00. as, Ads 140 ae Se 
Find the cost of 1 gross of articles at 
ll. 3d. 12. Vd. 18. 10d. 14 23d. 15. 44d. 16. 52d. 
Find the cost of 1 score of articles at 
Ay, Os 6d 18... 48°80 18 Fe. 9d. Was Add, Sele Bee 
Find the cost of 
22. 2 dozen at ljd. 23. 3dozenat2}d. 24. 5 dozen at 13d. 


25. 48 at 33d. 26. 72 at 61d. 27. 84 at 44d. 
28. 2 gross at 6d. 29. 5 grossat 17d. 30. 3 gross at 54d. 
31. 40 at 3s. 9d. 32. 60 at 2s. 3d. 33. 80 at ls. 6d. 


K (4). Invoices, 


95. An Invoice is a written list of the articles bought, with a 
statement of the cost of them attached, sent by a seller to a 
buyer. Each separate entry in the list is called an item. 
An invoice should always be headed after the manner shown 
here. When the money is paid, the person receiving the money 
should write at the bottom “Received,” with his name and the 
date of receipt. When the sum received is £2 or upwards, a 
penny stamp must be affixed to the bill by the receiver, who 
must write his name and the date across it. 

BRIGHTON, 22nd June, 1912. 
Mrs. Downs 
Bought of C. BrenzE & Co., 
Drapers. 


5 yds. Muslin @ 1/24 per yd. 

30 yds. Merino @ 4/34 per yd. 6 
3 doz. Buttons @ 43d. per doz. 

16 yds. Sheeting @ 1/33 per yd. 1 


Received £7 16 OF 


om = OO op # 
OnNr Oa, 
ltolpole * 


C.| Brerzez | & Co. 


June | 28th, 19/12. 
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EXERCISE 123. 
Make out the following invoices, with names and dates : 


(In connection with invoices 1-5, say how much change there 
will be out of £5; in invoices 6-10 out of £10.) 


1. 8 loaves at 23d. each, 11 lb. of ginger-nuts at 8d. per lb., 
30 cheese cakes at 3d. each, 14 bags of flour at 3d. per bag, 
7 tea cakes at 5d. each. 


2. 6 lb. of tea at 2s. 6d. per lb., 9 lb. of rice at 3d. per lb., 
8 lb. of currants at 4d. per lb., 8 lb. of coffee at 1s. 8d. per I|b., 
10 lb. of sugar at 24d. per |b. 


3. 14 Ib. of beef at 94d. per lb., 10 lb. of pork at 74d. per lb., 
12 lb. of mutton at 84d. per lb., 8 lb. of veal at 9d. per lb., 9 lb. 
of lamb at 11d. per lb. 


4. Loin of veal, 18 Ib. at 64d. per Ib., aitchbone of beef, 12 Ib. 
at 74d. per lb., sirloin of beef, 28 lb. at 8d. per lb., leg of mutton, 
10 Ib. at 84d. per lb., shoulder of mutton, 7 lb. at 10d. per lb. 


5. 14 ib. of tea at 1s. 10d. per lb., 36 lb. of rice at 23d. per Ib., 
18 lb. of raisins at 44d. per lb., 28 lb. of currants at 4d. 
per lb., 16 lb. of biscuits at 117d. per lb. 


6. 6 hats at 3s. 64d. each, 14 ties at 119d. each, 18 collars at 
52d. each, 8 shirts at 4s. 64d. each, 8 dozen handkerchiefs at 
74d. each. 


7. 3 dozen knives at 11s. 6d. per dozen, 2 sets of carvers at 
29s. 6d. per set, 18 plated forks at 1s. 11d. each, 12 spoons at 
64d. each, 5 sets of fire-irons at 10s. 9d. per set. 


8. 5 dozen copy-books at 2d. each, 18 boxes of steel pens at 
ls. 5d. per box, 4 dozen slates at 54d. each, 3 gross of lead pencils 
at 1s. 9d. per dozen, 5 dozen drawing books at 15s. per dozen. 


9. 14 lamps at 8s. 64d. each, 25 gallons of oil at Is. 13d. per 
gallon, 400 boxes of matches at 4d. each, 36 pairs of hinges at 
34d. per pair, 3 coal vases at 8s. 9d. each. 


10. 64 yds. of sheeting at 1s. 44d. per yd., 20 yds. of calico at 
53d. per yd., 15 yds. of flannel at 1s. 6d. per yd., 21 yds. of velvet 
at 2s, 43d. per yd., 12 yds. of linen at 1s. 83d. per yd. 
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K (5). Division. 


96. No new principle is involved in the examples which 
follow. 


EXAMPLE 1. Divide £5. 3s. 83d. by 3. 


x. : eee 7 
3/5. 3. 8? 
17, AS ce 


a 
Remainder =2 farthings. 

We begin at the left hand. 

Ist. We divide £5 by 3: the quotient is £1, and the remainder is £2. 

2nd. £2=40 shillings, and 40s.+3s.=43s. We divide 43s. by 3: 
the quotient is 14s., and the remainder is 1s. 

8rd. 1s.=12 pence, and 12d.4+8d.=20d. We divide 20d. by 3: 
the quotient is 6d., and the remainder is 2d. 

4th. 2d.=8 farthings, and 8 farthings+3 farthings=11 farthings. 
We divide 11 farthings by 3: the quotient is 3 farthings, and the 
remainder is 2 farthings. 

The result is £1. 14s. 63d., with a remainder 2 farthings. 

Note. £1. 14s. 68d. x 3=£5. 3s. 8id., that is, a sum of money 2 farthings 
short of the dividend. 


Verification. Se Bed, 
fx 33 350°. 0 
lds S= 2. Bo 

6d. x 3= ee 3 

3d.x3= 24 

Rem. = 4 

. £1. 14s. 63d.x3+Rem.=5 . ae 82 


EXERCISE 124. 
Verify each result. 


Divide 

(a) (0) (c) 

8. d. 8 d. &. d. 
de thes Bbsis Ba Bde: AS ees, 
Bat kB. 3 10 Dis ai tageee vee 
Bi, Pier 8h 5. 13} 183 PR Oeeahe eh 
4. 5.108; 9... 9.5 AB ahs bye, 
5. 5. 113; 14. 5h; 12. 6h; by 7, 
G18. 10) 3518.0 10% 16a byes, 
7 8. 98; 12.112; 16. 102; by 9. 
8. 1 TS ee ee Be ls one 
9 16.113; 18. 62; 14. 5h; by ll 
ed 9.. 65-18 Bi 
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EXERCISE 125. 
Verify each result. 


Divide 
(a) (d) (c) 

Snes ie, d. Sie tes: d. PAP Seta d. 
Seer On the OL. BOs. Ce Dy a 
Sree leee ory 6 10% OF Ty Lon 6B: cby. 3: 
Deere 8 a kal 2h G51 Bie Oe. Ons tbe 4. 
PO 25 28.658 pS 4h O Ta BBs) by ob: 
eas G10 oe 9 ee Ce ie 
Peete hs MSE Ad OG ee" 3h; by 77. 
es Se Os 6 dha 6S chee 
ee C5 Gs. LOb ee 18 BL tober 
is atari erie Wa ena) Sa eae Wem a ls 
(1) 6 2 good Wes a aa a an a Sty ed rel Lee hey 


EXAMPLE 2. Find three-quarters Of esis. aL, 
One-quarter of £1. 7s. 6d.=£1. 7s. 6d.--4 
=6s. 104d ; 
‘. three-quarters .......00c.00e =6s. 103d. x 3 
=£1. 0s. 73d. 


EXERCISE 126. 

1. What is the cost of half a pound of tea at 3%. 8d. per 
pound ? 

2. What is the cost of one-quarter of a pound of tea at 2s. 10d. 
per pound ? 

3. What is the cost of three-quarters of a pound of tobacco at 
9s. 2d. per pound ? 

4. What is the value of one-eighth of a yard of cloth at 
ds. 2d. per yard? 

5. What is the value of three-eighths of a yard of ribbon at 
3s. 4d. per yard ? ; 

6. What is the value of five-eighths of a yard of silk at 
2s. 8d. per yard ? 

7. What is the price of seven-eighths of a yard of lace at 
19s. 8d. per yard? 


8. What is the price of three-quarters of a yard of satin at 
19s. 4d. per yard ? 
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Make out the following invoices, with names and dates: 

9. 104 Ib. of rice at 24d. per lb., 84 lb. of sugar at 33d. per lb., 
91 lb. of tea at 1s. 10d. per lb., 54 Ib. of coffee at 1s. 9d. per Ib., 
34 lb. of chocolate at 2s. 8d. per Ih. 
10. 1041b. of raisins at 7d. per lb., 124 Ib. of cheese at 9d. per lb., 
91 1b. of coffee at 1s. 10d. per lb., 54 Ib. of tea at 3s. 6d. per lb., 
74 lb. of butter at 1s. 3d. per lb. | 

11. 33 Ib. of cheese at 11d. per Ib., 82 lb. of lard at 9d. per lb., 
72 lb. of butter at 1s. 4d. per lb., 102 Ib. of pork at 8d. per Ib., 
112 Ib. of bacon at 10d. per lb. 

12. 101 yds. of silk at 2s, 4d. per yd., 93 yds. of calico at 10d. 
per yd., 12% yds. of lace at 1s. 2d. per yd., 112 yds. of satin at 
3s. 10d. per yd., 11# yds. of ribbon at 9d. per yd. 


97. If the divisor be a number which can easily be separated 
into factors, each not greater than 12, we divide by these factors 
in succession. 

EXAMPLE. Divide £2. 17s. 4d. into 16 equal shares. 


16=4.x 4 or 8X 2, and we may use either of these pairs. 


£.5 8. ah ea 
iS ee or Ui ee 
4 14. 4 2 732 
3.7 3.7 
Verification. In both cases the results are the same. 
EXERCISE 127. 
TV . 
Pia Mn aiahictot Verify by Multiplication 
1. £1. 6s. 10d. + 14. 2. £4. 3s. 9d. +15. 
8. £7. 9s. 4d. + 16. 4, £7. 17s. 6d. + 42. 
5. £8. 13s. 4d. + 32. 6. £3. 19s. 4d. + 28. 
7. £5. 18s. 9d. + 60. 8. £7. 14s. 6d. + 24. 
9, £7. 19s. 44d. + 18. 10. £8. 14s. 63d. +49. 
11. £3. 18s. Tid. +77, 12. £3. 18s. 9d. + 108. 
In the following cases give the remainders in pence : 
13. £4. 14s. 8d. + 64. 14. £7. 3s. 6d. + 56. 
15. £9. 12s. 5d. +144. 16. £2. 9s. 6d. + 35. 
In the following cases give the remainders in farthings: 
17. £4. 16s. 8d. + 84. 18. £5. 19s. 6d. +54. 


19. £9. 16s. 8d. + 99. 20. £5. lds. 3d. +45. 
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EXERCISE 128. 


In each problem state your reasoning clearly. 

1. The cost of 4 dozen pairs of gloves is £9. 8s.; what is the 
average price per pair ? 

_ 2 H 4 men earn £5. 2s. in 6 days, what are the average 
daily wages per man? 

3. Ii I pay £7. 13s. for 3 lengths of cloth, each measuring 
9 yards, what is the average price per yard ? 

4. I buy 12 toys for £1. 18s. 4d. and 4 of them cost 3s. 9d. 
each ; what is the average cost of each of the others? 

5. I buy 7 cakes for 18s. 8d. and 9 boxes of chocolate for 
16s. 6d.; how much dearer is a cake than a box of chocolate 2 

6. If I pay £3. 2s. 8d. for 8 postcard albums and one of them 
costs 10s. 9d., what is the average price of the others ? 

7. Ifa bookseller buys 11 copies of a book for £3. 4s. 2d. and 
sells them so as to gain 1s. 8d. on each book, what is the selling 
price of each ? 

8. If a shopkeeper buys 36 dozen new-laid eggs for £1. 19s. 
and sells them so as to gain 9s., what is the selling price per 
flozen ? 


_K (6). Problems. 


98. The following are further examples of problems with 
money. 


EXAMPLE 1. I buy 4 books at 3s. 4d. each and 5 books at 4s. 10d. 
each ; what is the average price per book ? 
The total cost =3s. 4d. x 4+4s. 10d. x5 
= 13s. 4d.+24s, 2d. 
=3/s. 6d. ; 
.. the average cost =37s. 6d.+9 
=4s, 2d. 


EXAMPLE 2. Jf 9 copies of a book cost £1. 17s. 6d., what must 
be paid for 11 copies ? 
Cost of 9 copies=£1. 17s. 6d. ; 
aes l copy =4s. 2d. ; 
Gey 11 copies= £2, 5s. 10d. 
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EXERCISE 129. 


In each problem state your reasoning clearly. 
1. I buy 2 books at 12s. 6d. each and 1 book for 18s.; what 
is the average price per book ? 


2. Hach of 4 boys has 4s. 74d. in his pocket, each of 5 others 
has 5s. 34d., and another boy has 3s. 44d.; what is the average 
per boy ? 


3. The cost of 18 books is £2. 10s. The cost of 6 of them is 
3s. 4d. each ; what is the average cost of the others ? 


4. The average price of 9 pictures is £1. 2s. The price of 4 
of them is 15s. 9d. each; what is the average price of the others ? 


5. If 10 eggs cost 1s. 3d., what is the price of a dozen ? 


6. What is the price of a case containing 100 oranges, if 
oranges are sold at 16 for ls.? 


7. If 50 packets of envelopes cost 12s. 6d., what will 11 dozen 
packets cost ? 


8. If 36 men earn £3 for a day’s work, what would 25 men 
earn ¢ 


9. What will 40 yards of silk cost, when 6 yards cost 
£1. Ts. 9d.? 


10. If 12 yards of cloth cost £8. 19s., what will 7 yards cost ? 


11. What will 36 copies of a book cost, when 25 copies cost 
£A, 7s. 6d. 


12. If 33 boxes of chocolate are worth £1. 6s. 14d., what are 
8 boxes worth ? 
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i. SUMS OF MONEY GREATER THAN £10. 
L (1). Addition and Subtraction. 


99. No new principle is involved in the examples which 
follow. 


EXERCISE 130, 
Check each result. 


1. I pay a butcher £3. 10s. 6d., a grocer 15s. 7d. more than 
the butcher, and a baker £1. 12s, 5d. more than the grocer ; what 
money do I pay away altogether ? 


2. I have 5s. left after paying £16. 10s. for a horse, £2. 18s. 
for a cart, £1. 17s. 6d. for harness, and £1. 15s. 9d. for hay; . 
what money had I at first ? 


3. A grocer pays £11. 4s. for sugar, ‘£18. 17s. 6d. for tea, 
£10. 13s. 9d. for coffee, £15. 14s. 10d. for cocoa, and £5. 6s, 4d. 
for jam ; how much does he pay away altogether ? 


4. A man buysa horse for £32. 7s., a carriage for £25. 15s. 6d., 
a set of harness for £6. 18s. 4d., and a whip for 19s, 3d.; how 
much does he spend altogether 2 


5. A man goes to markei; to buy a horse, a cow, and a pig. 
The horse costs £60. 15s. 9d., the cow £12, 17s. 10d., the pig 
£2, 12s. 6d.; how much money does he spend altogether ? 


6. A shopkeeper pays for tea £31. 13s. 6d., for bacon 
£15. 17s. 4d., for coffee £20. 18s. 10d., for cheese £10. 17s. Od. 
for sugar £8. 18s. 6d.; what does he pay away altogether ? 


7. Inashop there are 5 carpets; the first is worth £20. 15s. Ad., 
the second £39. 16s. 9d., the third £40. 15s. 8d., the fourth 
£25. 19s. 10d., and the fifth £60. 7s. 6d.; how much are the five 
worth ? 


8. A builder pays every week in wages £37. 15s. 8d. to 
foremen, £13. 14s. 10d. to clerks, £84. 16s. 11d. to joiners, 
£60. 17s. 4d. to bricklayers, and £19. 15s. 2d. to labourers ; what 
is his weekly expenditure in wages ? 

9. A man puts in the bank in January £37. 17s., in February 
£15. 16s. 10d., in March £3. 19s. 9d., in April £50. 16s. 4d., in 
May £9. 7s. 11d., in June £12. 17s. 6d.; how much does he put 
in the bank during the six months? 
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10. A merchant’s clerk pays away the following sums: 
£65. 17s. 4d., £92. 13s. 6d., £22. 13s. 9d., £13. 16s. 2d., £10. 10s. 11d., 
£9. 16s. 9d., and £3. 15s. 7d.; how much does he pay away 
altogether ¢ 


EXERCISE 131. 
Verify each result. 


1. In copying down his sum a boy writes 13s. 6d. instead of 
£13. 6s. ; how much is his error ? : 

2. A tradesman allows me 17s. off a bill for £17. 16s. 8d. ; 
how much do I pay? 

3. I buy a horse for £15. 15s. 6d, and sell it immediately for 
£18. 5s. 4d.; what do I gain? 

4. ‘Two men’s wages for a month are £12. 15s. 8d. ; of this one 
receives £5. 18s. 10d.; what does the other receive ? 

5. A farmer sells a horse for £32. 15s. and buys a cow for 
£15. 17s. 6d. ; what money does he take home ? 


6. If I exchange a horse worth £19. 18s. 4d. for one worth 
£30. 15s., how much money must I pay ? 


7. I wish to pay a bill for £25. 10s. 6d., but find I have not 
enough by £3. 19s. 11d. ; how much money have I? 


8. A shopkeeper takes £75. 12s. 5d. on Saturday as against 
£25. 18s. 11d. on Friday ; how much more does he take on the 
one day than on the other ? 


9. A clerk adds up an account and makes the amount come to 
£250. 17s. 3d.; another makes the amount £249. 18s. 4d. ; what 
is the difference between their results ? 


10. A cow and a calf cost £21. 15s. ; the calf costs £3. 17s. 6d. ; 
how much more does the cow cost than the calf ? 


11. A pony and harness cost £23. 2s. 3d.; the harness costs 
£4. 10s. 6d.; how much more does the pony cost than the 
harness ? 


12. A horse, carriage, and harness cost £100. 16s. 8d. The 
horse costs £50. 15s., and the carriage £38. 17s. 9d. ; what is the 
cost of the harness ? 

13. A clerk copies down in an account 7s 6d. for £7. 6s. and 
£10. 9s. for 10s. 9d. ; by what amount is the account wrong ° 


14. I owe £6. 13s. 3d., and receive £3. 16s. 9d. out of a £10 
note ; 1s this the correct change, and if not, is it too much or too 
little, and by how much ? 
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15. Jones has £17. 9s.; Robinson has £5. 17s. 6d. more than 
Jones ; Smith has £10. 10s. 6d. less than Jones ; and Brown has 
as much as all the others together. How much has Brown? 


L (2). Multiplication. 


EXERCISE 132. 


Verify each result. 
Find the value of 


ee EP Se Ge eee) teed | Bik Aa, rae ayant) 
Pest ed ee 6 3095S. AE SEN ORS ae ey 
a eet GaN ae pee Pane a Se lGernl le 9 be Is 
Bea tSi bine iB.6 5 10s) 2128.8180.-10'4. 88 x 7D 
Ades AVE Leo, 8.14.18. 44x4; 11 
Pee Pyne pad 10.0 10, 19 1%, Oh by 09, 


EXERCISE 133. 


Verify each result. 
Find the value of 
8. ad. ~- (a) (db) 
Be Oe eT: 
Dein x oo. 49, 


Ee agl FAI: OPES) RT 
eb elon ae 
2. 8% 103x638; 64, 
. 13. 84x56; 60. Oral Or SET «280. 
A162 BE 14 BT: 5 MOI 60 Ab, 
6.12. 54x16; 35. 10. 9.15. 113x18; 7. 


100. When the multiplier is not the product of factors each 
less than 12. 

All examples of multiplication by a number containing two 
digits can be performed by considering the multiplier as a 
multiple of 10, added to a number less than 10. 


EXAMPLE 1. Multiply £1. 10s. 34dd. by 17. 
(Rough Approximation. The answer must he between £1x17 and 
£2 x17, ve. between £17 and £34.) 
We multiply by 10 and by 7, and add the results together. 
ht 8), d. 
1.10. 3$=Multiplicand 
10 


Cow wwh 


ce we 
Go > IP fo 


15. 2, 1b =x 10 
10.12. Ok=Mx7 


25.14 .114=Mx17 


Verification, Multiply by 12 and also by 5, and add the products 
together. 
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EXAMPLE 2. Multiply £1. 10s. 34d.-by 29. 
(Rough Approximation. The answer must lie between £29 and £58.) 
We multiply by 20 and by 9, and add the results together. 


eS d. ; 
1.10. 34=Multiplicand 
10 


1B. 32s Sal KIO 
2 


30. 5.10 =Mx20 
13.12. 74=Mx9 


43 6 182. O¢—= ix 29 


Verification. Multiply by 4x7+1, or by 10x3~—1, ete. 


Notrt 1. The above is the method in general use, but it is well to 
exercise a little judgment in selecting the factors to be used. 

Thus in Example 2 we may multiply by 4x7 and add in the top line, or 
we may multiply by 30 (7.e. by 10x 3) and subtract the top line from the 
result, for 29=28+1 and =30-1. 

Note 2. When a sum of money contains odd farthings, we should, if 
possible, use 4 or 8 or 12 asa first multiplier : there will then be no farthings 
to deal with at the next step, and error may be thus avoided. 

Nore 3. When a sum of money contains odd pence, we should, if 
possible, use 12 as a first multiplier. 


EXERCISE 134. 


(1) Make a preliminary rough approximation to each product , and 
(2) verify each result by using another method. 


Selecting any suitable method, find the following products : 


7S 2 d. (a) (b) oe &. d. (a) (d) 
cA ees Rs ee 2 We eae” BT A Nee a Se ee 
De adds OE ake cue aes 4 9.13.10$x37; 65. 
aha £0 Pe ame Be) 64x41; 87. 6. 12.11. 2x43; 95. 
Wes EG dD 10S RAT SOS: 8. LY vel8 18 HOE ee 
9,16 os ae x OE ID. 10. 20 ...128.. dx 695.275: 


EXERCISE 135. 


1. How much more will be paid for 19 books at 2s. 4d. each 
than for 23 books at 1s. 8d. each ? 

2. A labourer’s wages are 12s, 3d. per week for one half of 
the year, and 10s. 4d. per week for the other half; what is the 
total amount of his wages in a year! 

8. If I spend ls. 9d. a day for a railway return ticket, 
travelling six days in the week, how much should I save in 4 
year (52 weeks) by paying £25 for a season ticket? 
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4. A dealer bought a pig for 17s. 8d., and sold it for £1. 5s. 6d.; 
what would he gain on the sale of 36 pigs? 


5. If aman saves 3s. 6d. a week for a year, and at Christmas has 
two guineas given him, how much more must he save to have £20? 


6. A man earns £3. 10s. a week. It costs him a guinea for 
food and 7s. 6d. for lodgings per week ; how much can he save in 
(19 weeks ? | 


7. A farmer sells 3 horses for sixty-two guineas each, and 
16 lambs for three half-crowns each; he then buys 17 cows for 
£15. 16s. 4d. each ; how much money will he have to pay away ? 

8. A dealer bought 28 horses at £28. 15s. each; he sold 13 of 
_ them at £32. 5s. each, and the remainder at £35. 17s. 6d. each; 
what was his total gain ? 


101. When the multiplier is a number greater than 100, which 
cannot easily be separated into simple factors. 


EXAMPLE. Multiply £12. 4s. 94d. by 365. 


(Rough Approximation. The answer must lie between £12 x 365 and 
£13 x 365, z.e. between £4380 and £4745.) 

The multiplier is equivalent to 300+60+5; we therefore multiply 
£12. 4s. 9$d. by 300, 60, and 5, and add the results together. 

To multiply by 300, we multiply by the factors, 10, 10, and 3 in turn. 

To multiply by 60, we multiply by 10 and 6. 


£. 8. d. Verification. 
ne nie 

| ee ae 38 Multiplicand :'865 halt pennien 
erage ae 182hd. =4d. x 365 
ee i = AEX 10 3985 d. — 9d. x 365 
1223.19. 2 =Mx100 12 | 84675d. 

288s. 114d.  =9d.x365 

3671.17. 6 =Mx300 ail eget Sy 
ten eek oo OO: =x IOX6 20} 1748s. llgd. 
81. 3. 113=MXx5 £87. 83. 114d. 
4467. 8. 1123=Mx365 £4380 — £12 x 365 


£4467. 8s. 113d. =x 365 


102. To find the cost of 240 articles at a given price per 
article :— 
Reckon a sovereign for every penny, and 5s. for every farthing, 
in the price. 
EXAMPLE 1. What is the cost of 240 articles at 1s. 6d. each ? 
ls. 6d. x 240 =(18d. x 240) 
= £18. 


P.P.A. G 
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EXAMPLE 2. What is the cost of 240 articles at 1s. 44d. each ? 
1s. 43d. x 240=(16d. x 240) + (4d. x 240) 
=-£16. 10s. 


103. To find the yearly wages (365 days) when the daily 
wages are given :— 


Reckon as many sovereigns, as many half-sovereigns, and five 
times as many pence as there are pence in the daily wages. 
EXAMPLE. What are the yearly wages of an office boy who earns 
ls. 6d. a day ? 
1s. 6d. x 365 =(18d. x 240) + (18d. x 120) + (18d. x 5) 
= eed £9 + 7s. 6d. 
= £27. 7s. 6d. 


EXERCISE 136. 


(1) Make a preliminary rough approximation to each product ; 
and (2) verify each result. 


Find the value of 
d. (a) (b) 
G 36190 5203; 


Ss. s. d. (a) (d) 
4, 

SRrlOl dds 841, 

2 


£ 
2s L050 % 100 Soe 
6.10.84x141; 314. 
ea 941x138; 275. 7.14.73x183; 357. 
~dd. 82% 1295-432. 8.15.64x192; 543. 
-16. 4$x165; 607. 10.3.18.52x156; 570. 


Write down the answers to the following : 


ona a ow ee 
now — Heh 
on fF tf 


11. 64d. x 240. 12. 1s. 14d. x 240. 13. 1s. 113d. x 240. 
14. 2s, 3d.x 240. 15. 10d. x 365. 16. 1s. 4d. x 365. 
17. 2s, 6d. x 365. 18. 6s. x 365. 19. 7s. 9d. x 365. 


EXERCISE 187. 


1. How much must I have in my pocket to pay 110 men 
3s. 6d. each and 123 women 2s. 9d. each ? 


2. A bricklayer earns 3s. 2d. a day and his labourer Is. Sd. ; 
how much will they both earn in 130 days? 


8. How much profit would be made by buying 250 tons of 
coal at 11s. 10d. a ton and selling it at £1. 7s. a ton? 
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4. If I buy 114 shares in a certain company for £3. 2s. 6d. 
each and sell them all for £4. 15s. each, what shall I gain ? 


5. A grazier went to market with £500, and he bought 165 
sheep for £2. 15s. each; how much money had he left? 


6. A man’s expenses are 12s. 11d. a day for a year (365 days), 
and he saves £25. 17s. 10d. during the year; what is his yearly 
Income? 

7. A man earns 4s. 6d. a day and his two sons 3s. 4d. each ; 
how much do they all earn in a year (313 working days) ? 


8. A dealer bought 129 chickens at 1s. 4d. each and 113 at 
1s. 6d. each. If he sold the lot for £20, what did he gain? 


L (3). Division. 


104, No new principle is involved in the examples which 
follow. - 
EXERCISE 138. 
Verify each result by Multiplication. 
Find the value of 


£. Chae?! £. 8. d. 
we 14 OOS 2. 2.43.11. 32+ 3, 
3. 98.10.3 + 4. 4.78. 3. OL+ 5, 
Peet On 2 8 Gat: 6 6: 26r elec i 
fe. 0°. 4 8 Side. Ae ba =. 9: 
9. 46.17. 34+10 10. 60.14. 14411. 


EXERCISE 139. 


Verify each result. 
Using factors, find the value of 


Li 8. d. £. 8. d. 
Beerog0. 47 0 = 16, 2. Del 9. 14+18 
Beehon >) 18. 0 +34. 4.167. 8. 54+25., 
5. 247. 5 4 + 32. 6. 369. 7. 74+42, 
oe 407%. 6 Or = 48. 8. O31 3. 114+50 
mrs 41 4 2) 8 G4. 10. 501.19. 32+68. 
ll. 318. 4. 103+66 12. 412 . 12 84 + 70 
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105. When the divisor cannot easily be separated into simple 
factors. 
The work must be stated in full as below. 


EXAMPLE. Divide £1148. 5s. Ofd. by 83. 
Quotient=£13. 16s. 82d. 


83|£1148. 5s. 03d. 
83 


318 
249 


69 
20 


1385 shallings 
83 


Rough Approximation. 555 Verification. 
The answer is about 498 £13. 16s. 8d. x 83 
£1148 +83, 57 = £1148. 5s. 02d. 


a.e. between £13 and £14. 2 
684 pence 
664 


20 
4 


83 farthings 
83 


EXERCISE 140. 


(1) Make a preliminary rough approximation to each quotient ; 
and (2) verify each result by Multuplication. 


Perform the following operations by Long Division : 


x. 8. d. &. 8. d. 
sf 954.10. 54+ 61. 2 275. 5. 33+ 37. 
8. 462.12. 91+ 83. 4. 9326.4 2.8.4) Das: 
5. 146 . 14. 103+ 583. 6 153. 1. 3#+ 29. 
7 1040.19. 74+ 59. 8. 1422.17. 3 + 76. 
9. 2065 . 195. 6 +23. 10. 1279.13. 8+ 31. 


11.1368. 9098+. 47. ag BBdeS 1S 2 se OT 
13 7197. 190 ae 183.9. Be eee 
16; 2878 . 6 \ 142185. So 98° 1946. 16 eae sor 
17. 16501. 8. 4$4197. 18 $9183), 7 0G 2466. 
19. 16196. 10. 22+325. 0. 41614.14. 1$+702. 
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EXERCISE 141. 
Verify each result. 


1. A farmer bought 37 sheep for £108. 13s. 9d., and sold: 
them at £3. 16s. 3d. each ; how much did he gain on each sheep? 


2. A bookseller bought 19 books for £1. 11s. 6d. each, and 
sold them at a total loss of £7. 7s. 3d.; what did he sell each 
book for ? 


3. Eighty-three gallons of wine were bought at 16s. 9d. per 
gallon, and the whole sold at a profit of £8. 19s. 10d.; what was 
the selling price per gallon ? 


4, A grocer buys 59 lb. of tea at 1s. 8d. per lb., and 34 lb. 
for £6. 14s. 2d., and mixes them; what must he sell each lb. of 
the mixture for to get back exactly what he spends ? 


5. If 5 dozen yards of cloth cost 10 guineas, for how much a 
yard must it be sold to make a profit of £4. 5s. on the whole ? 


6. How many more halfpenny stamps can I buy with £2. 4s. 3d. 
than penny stamps with £1. 12s. 8d.? 


7. In a collection £2. 7s. 6d. is taken in threepenny pieces, 
£1. 18s. 6d. in sixpences, £5. 10s. in shillings, and £2. 12s. 6d. 
in half-crowns ; how many coins are there ? 


8. From London to Birmingham is 112 miles, and the third- 
class railway fare is one penny per mile; what sum would the 
booking clerk receive for 59 third-class tickets ? 


9, Three thousand workmen strike because an increase of a 
halfpenny per hour is not given; what is the additional sum that 
would be required weekly if their wages were increased, taking 
the working day at nine hours ? 


10. A collection consisted of sixty-four threepenny pieces, 
thirteen half-sovereigns, seventeen half-crowns, fourteen florins, 
seventy-one sixpences, and two hundred and eighty-nine shil- 
lings ; how much did it amount to ? 


11. At a certain post-office eight hundred and twenty stamps 
were sold in a day; thirty-three were sixpenny stamps, sixty- 
five were threepenny stamps, ninety-seven were halfpenny 
stamps, and the rest were penny stamps; how much money 
was taken for stamps that day ? 


12. On which day is most money taken at an exhibition, and 
by how much : a half-crown day when nineteen thousand people 
pay, or a shilling day when forty-eight thousand people pay ? 
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13. A man went to the post-office with two florins and three 
half-crowns in his pocket. He bought a hundred halfpenny 
stamps, three dozen penny stamps, and seven sixpenny packets 
of postcards ; what change did he receive ? 


14. How much less is the silver than the gold in a cash box 
which contains eleven sovereigns, nineteen half-sovereigns, 
thirteen half-crowns, twenty-three florins, ninety-two shillings, 
and twenty-seven sixpences ? 


15. If I divide the sum of ten half-crowns, fifteen florins, seven- 


teen sixpences, and nineteen threepenny pieces, equally amongst 
thirteen boys, what will be the sum of money received by each? 


106. To find how many times one sum of money is contained 
in another sum, we proceed as in the following example. 


EXAMPLE. How many times is £4. 7s. 6d. contained in £100. 
12s. 6d. ? 


We first reduce both sums of money to simple quantities of the 
same name ; it is sufficient here to reduce each sum to half-crowns. 


Boca Buy! We £ ae & 
aS i, AG 100 <1 8 
oe aes 
35 half-crowns 805 half-crowns 
5 | 805 
a 
23 


*. the number of times=23. 
Verification. £4. 7s. 6d. x 23=£100. 12s. 6d. 


EXERCISE 142. 


Verify each result. 
How many times is 


ls. 7d. contained in 17s. 5d.2 

2s. 94d. contained in 8s. 33d.? 
16s. 3d. contained in £9. 15s.?% 

5s. 4d. contained in £31. 4s.2 

8s. 1$d. contained in £5, 13s. 9d.9 
7s. 6d. contained in £19. 2s. 6d.2 
£1. 12s. 6d. contained in £782 


eh eet 9. PO. bs 
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8. £2. 4s. 6d. contained in £80. 2s. 2 
9. £3. 6s. 8d. contained in £43, 6s. 8d.? 
10. £2. 17s. 6d. contained in £54. 12s. 6d. ? 


EXERCISE 148. 
Verify each result. 


1. How many cakes worth 83d. each can be bought for 
£12. 18s. 63d.? 


2. The sum of £22. 9s. 2d. is divided among a number of 
old people, and each person receives 1s. 10d.; how many people 
are there % 


3. How many footballs worth 18s. 4d. each can be bought for 
£69. 13s. 4.1 


4, A grocer buys jam in pots at 54d. each; how many dozen 
pots can he buy for £3. 11s. 6d. ? 


5. If I pay 3s. 9d. for a hundred bundles of wood, how many 
bundles can I buy for £9. 7s. 6d.? 


6. At a factory the work-people receive £81. Os. 8d. in wages 
every week; how many work-people are employed, supposing 
the average wages are £1. 11s. 2d. each? 


7, A person going to Paris with 20 sovereigns requires French 
money ; how many francs can he obtain, reckoning a franc at 
94d., and how much English money has he remaining ? 


8. The sum of £161. 18s. is divided among equal numbers 
of old men and women, and each person receives eleven guineas ; 
how many persons are there, and how much money remains 
over ? 

9, I buy anumber of cricket balls at 6s. 5d. each for £14. 8s. 9d., 
and a number of cricket bats at 10s. 6d. each for £27. 6s. Of 
which article do I buy the greater number ? 

10. A draper spends £12. 18s. 8d. in gloves, at 2s. 8d. the 
pair. Some of them fade and are unsaleable; the rest he sells 
for £14. 13s. 10d., at 3s. 5d. the pair ; how many pairs fade ? 


L (4). Problems. 


107. The following are further examples of problems involving 
both multiplication and division, and solved by the Unitary 
Method. | 
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EXAMPLE 1. Jf 6 copies of a book cost £3. 16s. 6d., how many 
copies can be bought for £8. 5s. 9d. ? 
Pee cost of 6 books=£3. 16s. 6d. ; 
Ve Oe Cagleg tes 1 book =12s. 9d. ; 


_ £8. 5s, 9d. 663 
. number of books bought for £8. 5s. 9d. SPP SL Beat SP 


== 13. 
EXAMPLE 2. How many boxes of chocolate at 5d. each are worth 
the same as 36 tins of biscuits at 1s. 8d. each ? 
The cost of 36 tins of biscuits =20d. x 36=720d., 


COPE TG Bae esineee Pac 2 1 box of chocolate=5d. ; 
.. the number of boxes of chocolate = 720 5 
=144, 


EXERCISE 144. 


(1) In each problem state your reasoning clearly ; 
and (2) verify each solution. 


1. How many eggs can be bought for 2s. 6d., if 56 can be 
bought for 11s. 8d. 2 


2. How many cricket balls can be bought for £5. 15s., if 
13 can be bought for £3. 5s. ? 


3. For 12s. I can buy 16 copies of a magazine; how many 
copies can I buy for 18s. ? 


4. For £3. 3s. I can buy 36 copies of a book; how many 
copies can I buy for £1. 2s. 9d. 


5. If 60 boxes of chocolate cost £4. 5s., how many boxes 
can be bought for £6. 3s. 3d.? 


6. How many books worth 4s. 6d. each will cost as much as 
84 books at 7s. 6d. ? 


7. How many pounds of sugar at 3d. per pound are worth 
9 pounds of tea at 2s. 4d. per pound % 


8. How many lambs worth £1. 2s. 6d. should be given in 
exchange for 15 sheep at £2. 2s. each? . 


9. A shopkeeper exchanged 60 yards of silk worth 11s. 3d. a 
yard for 48 yards of velvet; what was the price to him of the 
velvet per yard 2 


10. How much does wine cost per bottle, if 6 dozen bottles of 
wine are worth as much as 5 barrels of ale at 78s. a barrel ? 
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108. The following are further examples of problems involving 
division with money. 


EXAMPLE 1. Dwvide 24s. 6d. between Smith and Brown, so ee 
Snuth may have 3 shares and Brown 4 shares. 
We can do this by dividing 24s. 6d. into 3+4 equal parts, z.e. 7 equal 
parts, and taking 3 of them for Smith and 4 of them for Brown. 
Each equal part=24s. 6d. +7=3s. 6d. ; 
Smith’s share= 3s. 6d. x 3=10s. 64., 
and Brown’s share= 3s. 6d. x 4=14s. 


EXAMPLE 2. Divide 3 guineas among 3 boys and 2 girls, gwing 
each girl twice as much as each boy. 
Let one boy’s share=~ shillings, 
then one girl’s share=2- shillings ; 

* to Mie eX B63 

*. 84+47=63 ; 

0 $= Ons 

pistes Bs Ep 
‘. a boy receives 9s., and a girl receives 18s. 


EXAMPLE 3. Divide £6. 5s. among 5 boys and 4 girls, giving 
each boy 2s. 6d. more than each girl. 
It is evident that the 5 boys will receive 12s. 6d. more than the 
4 girls. This amount must therefore be first taken away, and the 
result of dividing the remainder into 9 equal parts will give the share 
of each girl. 
The share of each ict Ss 
_ £5. 12s. 6d. 
Be 9 
=12s. 6d.; 
and the share of each boy =15s. 


EXAMPLE 4. A Dill of £19. 16s. 6d. was paid by gwing a certain 
number of half-crowns and twice as many florms ; how many of each 
con were there ? 

1 half-crown +2 florins=2s. 6d. + 4s.=6s. 6d. ; 
£19. 16s. 6d. 

6s. 6d. 

_ 793 sixpences 
~ 13° sixpences 
=61; 

and the number of florins = 122. 


‘ the number of half-crowns= 
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EXERCISE 145. 


(1) In each problem state your reasoning clearly ; 
and (2) verify each solution. 


1. Divide 5s. between 2 boys, giving one boy twice as much 
as the other. 


2. Divide 3s. 9d. between 2 girls, giving one girl four times 
as much as the other. 


3. Divide £10 among A, B and ©, so that A may have 
4 shares, B 5 shares and C 6 shares. 

4. Divide £3. 18s. among A, B and ©, giving A twice as 
much as each of the others. 

5. Divide £4. 5s. 10d. among A, B and ©, giving A three 
times as much as B, and C twice as much as A. 

6. Divide £97. 7s. 2d. among A, B and C, so that A may get 
twice as much as B, and B twice as much as C. 

7. Divide £2. 10s. among 2 boys and 2 girls, giving each boy 
twice as much as a girl. 


8. Divide £10. 10s. among 5 men and 6 women, so that each 
man may have three times as much as each woman. 


9. Divide 5s, between two boys, giving one boy 6d. more 
than the other. 


10. Divide 4s. 6d. between 2 girls, giving one girl 10d. more 
than the other. 


1. Divide 16s. between 2 boys, giving one boy 2s. 4d. less 
than the other. 


12. Divide 3 guineas between 2 girls, giving one girl 4s. 6d. 
less than the other. 


13. Divide 20 guineas among A, B and ©, giving B 17s. more 
than A, and C 26s. more than B. 


14. Divide 3s. between A and B, so that for every 3d. A gets B 
may have 6d. 


15. Divide 4s. 6d. between C and D, so that for every ls. C 
gets D may have 6d. 


16. Divide £2. 15s. among A, B and ©, so that for every 1s. 
A gets, B will get a florin, and C half-a-crown. 


17. A bag contains £4. 10s. made up of equal numbers of 
half-crowns and florins ; find the number of each coin. 
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18. A bag contains £12. 4s, 6d. made up of equal numbers of 
shillings and sixpences ; how many are there of each coin ? 


19. A purse contains 9s. made up of twice as many shillings as 
threepenny pieces ; how many of each coin are there ? 


20. A bill of £13. 7s. 6d. was paid by giving a certain number 
of sixpences and twice as many shillings; how many of each 
coin were there ? 


21. A bill of £8. 3s. 4d. was paid with a certain number of 
sovereigns, three times as many shillings, and four times as 
many pennies ; find the number of each coin used. 


22. A bag contains £18. 15s. 10d. made up of half-crowns, 
shillings and pennies ; there are six times as many half-crowns 
as pennies, and twice as many shillings as pennies; find the 
number of each coin. 


23. A bag contains 19 guineas in half-crowns, florins, and 
shillings ; there are twice as many florins, and three times as 
many shillings, as half-crowns ; find how many of each coin the 
bag contains. 


24. Equal numbers of postmen and telegraph messengers 
received £109. 4s. for 4 weeks’ services ; the men were paid 30s. 
a week, and the boys had 15s. 6d.; how many were there of 
each ? 
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M. MEASURES OF TIME, WHIGHT, CAPACITY, 
AND LENGTH. 


109. The various processes are identical with the correspond- 
ing operations for Money. 


M (1). Measures of Time. 


110. The chief unit of time is a day, which is the average 
time in which the earth turns round on its axis. 

The time in which the earth travels round the sun is called a 
solar year, and is equal to about 365 days 6 hours. 

The common year consists of 365 days. We take account of 
the difference between a common year and a solar year by 
adding a whole day to every fourth common year (with certain 
exceptions). 

The years which have the extra day are called leap years 
(366 days). 


111. A year is divided into 12 calendar months. 
The following rhyme with reference to the days in the caien- 
dar months should be memorised : | 

Thirty days hath September, 

April, June, and November ; 

All the rest have 31, 

Excepting February alone, 

Which hath 28 days clear, 

And 29 in each Leap Year. 


EXERCISE 146. 


1. How many hours are there in the month of March ? 

2. How many minutes are there in the month of February in 
a leap year ? 
_ 3. How many days are there from March 22nd to July 4th, 
including one only of the two days mentioned 2 

4. How many weeks are there from August Ist to October 
31st? 

5. If the sun rises at 3.51 a.m. and sets at 8.17 p.m., for how 
many minutes is it above the horizon ? 

6. A train arrived at 10 minutes after 11 o’clock instead of 

at half-past 10; how many seconds late was it? 
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7. The large hand of a clock goes round once an hour ; how 
many times does it turn round from Monday morning at 9 o'clock 
to the following Saturday at the same hour ? 


8. The minute hand of a clock passes over 60 spaces in 
1 hour; over how many spaces will it pass between 9.0 a.m. on 
Monday and 6.45 p.m. on Tuesday ? 


9. A clock ticks 43200 times in a day ; how many ticks is that 
per minute ? 


10. At 12.0 I wind up a clock, which ticks once in a second ; 
at what time will it make the 1000th tick? 


11. If 31620 persons entered an exhibition between 10 a.m. 
and 6.30 p.m., how many would you say entered per minute ? 


12. A man works during six days of the week as follows: 
11 hrs. 19 min. 30 sec., 9 hrs. 19 min., 7 hrs. 50 min. 50 sec., 
8 hrs., 8 hrs. 40 sec., and 103 hrs.; how many hours altogether 
does he work in the week ? 


13. A Cunard steamer can run from Fishguard to New York in 
4 days 20 hrs. 7 min., and can return in 4 days 15 hrs. 57 min. 
How long does it take to go to New York and back? 


14. A traveller arrived at a station 20 min. 45 sec. past 
4 o’clock, but found the train did not start until 6 o’clock; how 
long had he to wait? 


15. One ship took 70 days 10 hrs. 35 min. to complete a 
voyage. Another ship did the voyage in 68 days 12 hrs. 
40 min.; how much longer did the first one take than the 
second ? 


16. If a man works 13 hrs. 20 min. 25 sec. every day, how 
many hours, etc., will he work between Monday morning and 
Saturday night? 

17. What period of time is the seventh part of 20 days 20 hrs. 
10 min. ? 


18. It took 7 days 50 min. to do some work in three portions. 
The first portion took 2} days, and the second took 3 days 
18 hrs.; how long did it take to do the other portion ? 


19. A man worked from 7.30 a.m. until 2.15 p.m. on Monday 
and from 9.15 a.m. to 1.10 p.m. on Tuesday ; how much longer 
did he work on Monday than on Tuesday ? 


20. A ship takes 8 days 13 hrs. 30 min. on its outward jour- 
ney, and 7 days 12 hrs. 20 min. on its homeward journey ; how 
long should it take to complete 4 voyages, outward and homeward! 
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21. Certain work has to be done in 200 hours. If a number 
of men are employed for 7 days for 13 hrs. 20 min. 20 sec. each 
day, how much longer will the work take ? 


22. 373 hrs. 25 min. have already been spent upon certain 
work, and if a man now works steadily for 8 hrs. 20 min. every 
day for 12 days the work will be completed; how long will 
the work have lasted altogether ? 


23. Brown worked 11 hrs. 30 min. 30 sec. every day for 
6 days, and Smith worked 8 hrs. 10 min. 40 sec. every day for 
7 days ; how much longer did Brown work than Smith ? 


24. If a large wheel revolves once in 1 min. 15 sec., how many 
times will it revolve in 24 hours ? 


M (2). Measures of Weight. 


112, The weights of all substances, except gold, silver, and 
jewellery (and medicines under certain circumstances) are in this 
country measured by Avoirdupois Weight. 


113, The unit of weight in the British system is the Imperial 
standard pound (7000 grains). 

The sixteenth part of a pound is called an ounce (oz.). Larger 
weights are the stone (st. 14 lb.), the quarter (gr. 28 lb.), the 
hundredweight (cw?. 112 lb.), and the ton (2240 Ib.). 


Note. 3 pennies weigh 1 ounce. 


EXERCISE 147. 


1. Ifa baker uses 1 Ib. of flour in making a dozen buns, how 
many buns can be made from a sack of flour (24 ewt.)? 


2. How many quarter-pounds of tea can be weighed from 
1} cwt.? 

3. How many half-ounces of tea are there in a chest 
containing 13 ewt. ? 


4. Three pennies weigh an ounce ; express in hundredweights 
the weight of 18816 pennies. 


5. How many tons of sugar will 32 bags contain, each bag 
weighing 140 lb. when full 2 


6. Bags filled with potatoes weigh 2 ewt. 18 Ib., 3 ewt. 3 qrs., 
1 cwt. 27 lb., 2 ewt. 2 qrs. 20 Ib., and 14 ewt.; find the total 
weight of the potatoes. 
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7. A quantity of bricks was removed in five carts. The 
first cart carried 1 ton 3 qrs.; the second, 23 tons; the third, 
2} tons 15 cwt. 1 qr.; the fourth, 18 cwt. 56 Ib. ; and the last, 

ton 10 ewt. 3 qrs. 14 lb. ; find the total weight of the bricks. 

8. A grocer takes 6 lb. 14 oz. of tea from a canister containing 
20 lb. 12 oz. ; how much tea is left in the canister ? 


9. A provision dealer has 2 qrs. 20 lb. of bacon; if he sells 
1 qr. 22 lb. 4 0z., what weight will he have remaining? 

10. A merchant has 102 cwt. 1 qr. 6 lb. of flour; if he sells 
12 ewt. 2 qrs. 16 lb., what weight will be left? 

11. What is the difference in weight between a ton of coal and 
13 cewt. 2 qrs. 19 lb. 7 oz. of sugar ? 

12. Out of a stock of 46 tons 12 ewt. of coal 6 tons 12 ewt. 
3 qrs. remain; how much has been used ? 

13. If a parcel of groceries weighs 16 lb. 10 oz., what will be 
the weight of 5 such parcels ? 

14. If a fire consumes 3 cwt. 2 qrs. 12 lb. of coal daily, how 
much coal will be wanted during a week (7 days) ? 

15. Find the total weight of 16 bags of potatoes, each weighing 
2 qrs. 20 lb. 14 oz. 

16. Find the total weight of 23 van-loads of goods, if each van 
carries 3 tons 10 cwt. 1 qr. 16 lb. 


17. If 3 horses pull a load weighing 9 tons 19 ecwt. 2 qrs., 
what is the average weight pulled by each horse ? 


18. If 19 cwt. 2 qrs. 16 lb. of coal be distributed equally 
among 20 poor persons, what weight will each receive ? 


19. A dealer delivers 41 tons 14 cwt. 1 qr. of coal to 28 
customers ; what is the average weight delivered to each 2 


20. If 17 truck-loads of fish weigh 10 tons 4 cwt. 3 qrs. 2 Ib. 1 0z., 
what is the average weight of each truck-load ? 


EXERCISE 148. 


1. A grocer buys 3 cwt. 3 qrs. 23 lb. of sugar from one 
merchant, and 1 cwt. 2 qrs. 6 lb. from another; how much more 
must he buy to bring his stock of sugar up to one ton ? 


2. From a truck of coal containing 15 tons 3 ewt. 56 lb. two 
cart-loads are taken. If each cart carries 3 tons 3 qrs. 24 lb. of 
coal, how much is left in the truck? — 
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38. An empty truck weighs 18 cwt. 3 qrs. If 9 bags each 
containing 2 cwt. 3 qrs. 16 lb. of potatoes are placed in it, what 
is the total weight of the truck and the bags of potatoes ? 


4. A truck when full of coal weighs 45 cwt. 1 qr. 13 lb., and 
the truck itself weighs 13 cwt. 2 qrs. 16 lb..; what is the amount 
of coal in seven such trucks ? 


5. A wagon contains 60 sacks; each sack weighs 7 lb. 10 oz. 
and contains 84 lb. of grain; what is the weight of the whole lo 
in tons, etc. ? / 


6. A butcher has 20 tons 19 ewt. 80 lb. of beef, and/ after 
selling 20 tons 17 ewt. 4 lb. of it, the remainder is equally divided 
among 40 people ; how much does each receive ? 


7. In my cellar I had 83 ewt. of coal. I bought 24 tons more, 
and the whole lasted me 91 days; how many lb. of coal did 
I burn daily ? 


8. An empty truck weighs a ton and a half, and when loaded 
with 99 packages of equal weight its weight is 5 tons 12 ewt. 
23 lb. ; what is the weight of each package ? 


9. A carrier delivers three parcels ; the first weighs 12 ewt. 
2 st. 8 lb., the second half as much again, and the third twice as 
much as the second ; what is the total weight of the three ? 


10. How many pieces of cheese each weighing 3 lb. 6 oz. can be 
cut from a cheese weighing 43 lb. 14 oz. ? 


11. A quantity of fruit weighs 1 ton 9 cwt., and is supplied in 
boxes, each containing 12 lb. 11 oz. ; how many boxes are there ? 


12. A cargo, weighing 484 tons 6 ewt. 1 qr., is landed from a 
vessel and placed in railway wagons, each of which holds 7 tons 
13 ewt. 3 qrs.; how many wagons will be required ? 


13. A van loaded with parcels weighs 2 tons 2 cwt. The van 
itself weighs 18? cwt. and each parcel weighs 12 lb. ; how many 
parcels are there in the van ? 


14. The weights of four men are 9 st. 9 lb., 7 st. 13 Ib., 8 st. 
12 lb., 7 st. 1 lb. ; what is their average weight ? 


15. A farmer has 7 pigs. Their weights are 16 st., 164 st., 
18 st. 11 Ib., 21 st. 12 Ib. 19 st. 6 Ib., 22 st. 21b., and 23 st. 4 Ib. ; 
what is their average weight ? 


16. A boat’s crew of 8 men weigh on the average 10 st. 6 Ib. 
each. If one man is left out, the average of the others is 10 st. 
7 lb. What is the weight of the man left out? 
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17. A provision dealer has 9 cheeses, each weighing 10 lb. 6 oz., 
and 7 cheeses, each weighing 9 Ib. 12 0z.; what is their average 
weight ! 

18. The average weight of a crew of 8 men is 11 st. 6 lb. 6 oz. 
each. Three of them together weigh 36 st. 4 1b. What is the 
average weight of the others ? 

19. 10 lb. 1 oz. of tea is divided among 16 men and 14 
women, so that each man’s share is twice as much as a woman’s 
share ; how much does each man and each woman receive ? 

20. 14 cwt. of beef is divided among 10 men and 8 women, 
so that each woman receives half as much as a man; how much 
does each person receive ? 


M (3). Measures of Capacity. 


114. The British unit of measure for liquids is the Imperial 
standard gallon (which is the space occupied by 10 lb. of water 
at a temperature of 62° Fahrenheit). 

The fourth part of a gallon is called a quart (gt.), and one-half 
of a quart is called a pint. 

It is well to remember that 


A pint of pure water 
Weighs a pound and a quarter. 


EXERCISE 149. 


1. How many half-pint bottles can be filled from a cask of ale 
containing four-and-a-half gallons ? 

2. A cow gives 14 gallons of milk daily; how many pints 
will she give in 24 days? 

_3. A child drinks a pint of milk every day; how many 
gallons, etc., is that for one year (365 days) ? 

4. At a school treat each of 512 children had a pint of tea; 
how many urns, each containing 2 gallons, were required ? 

5. A milkman sells the following quantities of milk: 30 gall. 
3 qts., 29 gall. 1 pt., 17 gall. 2 qts. 1 pt., and 50 gall. 1 qt. 1 pt.; 
how much milk does he sell altogether ? 

6. A cistern contained 304 gall. of water; then 13 gall. 1 pt. 
was added, and again 7 gall. 3 qts.; how much water does the 
cistern now contain ? 

7. When 3 qts. 14 pt. of milk has been sold out of a can 
which contains 4 gall. 2 qts. 1 pt.; how much milk will be left ? 

P.P.A. H 
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8. A barrel of ale when full contains 36 gall.; how much ale 
has been drawn off, if there now remains 12 gall. 1 qt. 13 pt.? 

9. If a barrel of oil contains 17 gall. 3 qts. 1 pt., how much 
oil is contained in 5 such barrels ? 

10. If a cow gives 1 gall. 24 qts. of milk daily, how much milk 
will she give at this rate in 24 days? 

li. If a cow gives 19 gall. 1 qt. of milk in a week 
how much milk does she give on an average each day y 

12. If a household uses 30 gall. of milk in 16 days/what is the 
average daily consumption ? 


EXERCISE 150. 


1. From a tank holding 10 qts. of water I fill a pi jug 
15 times. How much water is left in'the tank ? 


2. A tank holding 44 gallons is two-thirds full, how many 
pints are required to fill it? 


3. A milkman mixes 344 gallons of milk with 4 gall. 3 qts. 1 pt., 
and then sells 28 gall. 2 qts.; how much milk has he left? 


4. A cistern containing 19 gall. 2 qts. of water can be 
emptied by two taps. If we run off 3 gall. 1 pt. from one tap 
and 9 gall. 2 qts. from the other, how much water will remain in 
the cistern ? 


5. A cask contains 30 gall. 3 qts. of oil. If we fill a can 
three times from it, and the can holds 1 gall. 1 qt. 1 pt., how 
much will be left in the cask 2 


6. In a boarding school 13 gall. 1 pt. of milk was used every 
day for a week, and 15 gall. 1 qt. every day for the next week. 
How much milk was consumed in the fortnight ? 


7. I wish to fill a vessel which will hold 2 gall. 1 qt. 1 pt. of 
water ; how many journeys must I make to it, if I can only carry 
1 quart at a time ? 


8. From a cask of ale containing 26 gall. 1 qt. there is drawn 
off daily 3 qts. 1 pt.; in how many days will the cask be 
emptied ? 

9. What is the average content of water tanks holding the 
following quantities: 3 containing 51 gall. 1 qt. each, 2 containing 
17 gall. 3 qt. 1 pt. each, and 3 containing 28 gallons. each ? 

10. The average content of 16 barrels is 84 gallons and 
12 of them have an average of 10 gallons ; what is the average 
content of the remaining 4 barrels? 
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11. In 25 minutes 2523 gall. 2 qts. of water passed through a 
pipe. For 7 of those minutes the water flowed at the rate of 
101 gall. 3 qts. per minute; what quantity per minute flowed 
uniformly through the pipe during each of the remaining 
18 minutes ? 

12. I bottle off 126 gallons of cider into equal numbers of 
quart, pint and half-pint bottles; how many dozens of each 
size do I fill? 


M (4). Measures of Length. 


115. The British unit of length, by which we measure all 
others, is the Imperial standard yard. 
The third-part of a yard is called a foot (/t.), and one-twelfth 
of a foot is called an inch (in.). 
Nore. The diameter of a halfpenny is 1 ech. 
Engineers, builders, etc., express feet by ’; and inches by ”. 
Thus 2 ft. 3 in. is written 2’ 3”. 


EXERCISE 1051. 


1. A piece of string is 454 yards long. What is its length 
in inches? 

2. A bridge is 765 yds. 2 ft. long. What is this measure- 
ment in feet? 

3. How many yards are there in 74304 inches of string ! 

4. A telegraph wire is 32951 feet long, what is this length in 
yards and feet 

5. A horse is 16 hands high, what is this height in feet? 
(A hand = 4 inches.) 

6. Find the total length of 3 pieces of stair-carpet if they 
measure respectively 20 yds. 2 ft. 11 inches, 7 yds. 6 inches and 
3 yds. 1 ft. 9 inches. 

7. What length of railing will be required for the fronts of 
three new houses? No. 1 will require 7 yards 1 ft. 10 inches ; 
No. 2, 8 yards 2 ft.; and the front of No. 3 is equal in length to 
that of No. 1. 

8 Tom is 1 ft. 11 in. shorter than his father, who is 5 ft. 9 in. 
in height ; what is Tom’s height? 

9, A garden is 30 yds. 1 ft. 4 in. long and 12 yds. 2 it. 
8 in. wide. If I walk round it once what distance do I walk? 

10. By how many yards, etc., does the length exceed the width 
of the garden in 91% 
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11. What length of wall must be added to 31 yards 1 ft. 
10 inches to make 63 yards ? 

12. What is the total length of 25 rolls of carpet if each ro 
measures 25 yds. 10 in.? 

13. To enclose a garden allotment a man requires 19/yds. 
2 ft. 7 in. of wire; how much wire will be required to énclose 
40 similar plots ? 

14. A piece of tape 76 yds. 8 in. in length is divided equally 
amongst 56 girls; how much does each girl receive 

15. A snail crawls 2923 yards in 30 hours; at this rate, how 
far does it get every hour on an average ? 


EXERCISE 152. iis 


1. A draper has a roll of cloth measuring 29 yds. 6 in. He 
cuts off, and sells, two pieces measuring 8 yds. 1 ft. and 5 yds. 
2 ft. 7 in.; how much cloth has he left unsold ? 


2. A coat takes 34 yds. of cloth, the waistcoat 3 yd. and the 
trousers 2 yds.9 in. After making 12 suits of clothes how much 
cloth will be left out of a roll measuring 7 dozen yards? 


3. The wheel of a car is 43 feet round. If it turns 160 times 
every minute, how many yards does the car travel in 41 minutes ? 


4. Tom walks 90 yards in a minute and Harry walks 75 yards 
ina minute. If they start at 10 a.m. to walk from A to B, how 
far are they apart at + to 11 a.m.? 


5. A man’s step being 2 ft. 6 in., how many steps will he take 
in going 12 yds. 1 ft. 6 in.? 

6. How many pieces of cloth, each 2 ft. 5} in. long, can be 
cut from a roll measuring 59 yards? 


7. Twenty-three shrubs are planted in a row 2 yds. 2 ft. 6 in. 
apart ; how long is the row, there being one shrub at the begin- 
ning and one at the end of the row? 


8. There are 5 brothers. Their heights are respectively 5 ft. 
11 in., 4 ft. 8 in, 4 ft. 6 in., 3 ft. 11 in. and 4 ft. 4 in.; what is 
their average height ? 

9. There are 12 boys in a class. Four of them are each 4 ft. 
95 in. high, 3 more are exactly 5 ft., and the remainder are 5 ft. 
2 in. ; what is the average height ? 

10. What is the average length of 8 streets which are 
respectively 417, 206, 319, 408, 371, 209, 428 and 567 yards 
in length ¢ 
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11. In 4 steps I can walk 3 yds. 2 ft. 6 in.; at this rate, how 
far can I go in 72 steps? 

12. If 3 dresses require 224 yds. of material, what length of 
stuff will be required for 18 dresses ? 


116. In measuring land, surveyors use a chain which is 
22 yards long (the length of a cricket pitch). This chain is 
divided into 100 equal parts, each of which is called a link. 


100 links = 22 yards=1 chain. 
10 chains = 220 yards=1 furlong. 
8 furlongs = 1760 yards=1 mile. 


EXERCISE 153. 


1. A road is 4 miles long; what is its length (i) in yards, 
and (ii) in chains ? 

9. A road is 1565 chains long ; what is its length in miles? 

3. A road is 18 miles 5 furlongs 5 chains long; what is its 
length in yards ? 

4. If telegraph posts are placed at a distance of 55 yards 
apart, and along a road from X to Y there are 321 posts (there 
being one at the beginning and one at the end of the road), how 
many miles is it from X to Y? 

5. How many miles off is a thunder-cloud when a flash of 
lightning is seen 15 seconds before the thunder is heard. (Sound 
travels at a velocity of 1130 feet per second.) 

6. A boy walked 935 yds. 1 ft. 10 in. How much further 
must he walk to complete one mile? 

7. The real distance from P to Q is three-quarters of a mile ; 
a surveyor measures the distance and makes the length 603 chains ; 
what is the error in yards ? 

8. The four sides of a field measure: 32 chains 18 yds., 
29 chains 12 yds., 17 chains 10 yds., 35 chains 15 yds.; what is 
the total distance round the field ? 

9, From A.-to D, via B, the distance is 45 chains, and, via C, the 
distance is 4 furlongs 20 yds.; which is the longer route, and by 
how many yards ? 

10. If a motor-car in a race runs 78 miles 1440 yds. in an hour ; 
how far will it run in 3 hours, assuming there is no break-down 4 

11. A road is 224 miles 4 fur. 100 yds. long, and one-sixth of 
it is being repaired ; what length is this? 
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12. How many times will the driving wheel of an engine 
22 feet in circumference turn round in travelling 57 miles ? 

13. If a carriage wheel makes 78 revolutions in travelling 
1 furlong 170 yds., how many revolutions will it make in 
travelling a mile ? 

14. From P to Q is 4 miles 319 yards. In how many 


was at the winning post? 
16. If a train travels at the rate of 45 miles an ‘hour, how 
many feet does it travel in a second ? 
17. An electric tram-car travels 220 yards in 36 seconds ; 
many miles per hour is the car travelling ? 
18. The telegraph posts on a railway are 66 yards apart, and 
a train was observed to pass from one to another in 3 seconds ; 
how many miles per hour is the train travelling ? 


M (5). Problems. 


117. The following are further examples of problems involving 
measures. 


EXERCISE 154. 


1. What is the price of beef per lb., when 4 cwt. may be | 
bought for 16 guineas? 


2. ‘The price of coal is raised 1d. per cwt.; what will be the 
extra cost of 134 tons? 


3. If 1 lb. of cheese cost 93d., how many hundredweight can 
be bought for £9. 19s. 6d.2 


4. A shopkeeper buys 194 ewt. of currants at £1. 12s. 8d. per 
cwt., and sells them at 4d. per lb.; how much does he gain? 


5. A debt of £3. 17s. 6d. is paid in farthings ; how many are 
required? And what will be their total weight, if 8 farthings 
weigh 1 oz. ? | 


6. A man agreed to buy a haystack, paying £10 for each 
wagon-load. He found his wagon held 1 ton 3 cwt. 2 qrs., and 
that the whole stack weighed 10 tons 11 ewt. 2 qrs.; how much 
had he to pay ? 


7. Ifa pint of milk costs 2d., how many gallons can be bought 
for £1. 16s.? 
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8. If a milkseller buys 12 gallons 2 quarts of milk from a 
farmer for 16s. 8d., how much is the milk per quart ? 
9. A milkseller buys 80 gallons of milk at 9d. per gallon and 
sells it at three-halfpence per pint ; how much does he gain? 
10. A man’s wages being 3s. 5d. per day, how much will he 
earn from March 22nd to July 4th, inclusive of both days, but 
- deducting 15 Sundays? 


118. The following are further examples of problems solved 
by the Unitary Method. 


EXAMPLE. If 2 cwt. 24 lb. of cheese cost £8. 5s. 4d., find the cost 
of 3 cwt. 10 Id. 


By reduction, 2 cwt. 24 lb.=248 lb.; 3 ecwt. 10 lb.=346 Ib.; 
£8. 5s. 4d. =1984d. 
The cost of 248 lb. =1984d. ; 
CplobAg a 
oe Cece eee eeceeee 1 lb. = 94g 7 8d. 3 
Padre dea ely ouie 346 lb. =8d. x 346 = 2768d. = 230s, 8d. 


=£11. 10s. 8d. 


EXERCISE 155. 
1. If 5 lb. 10 oz. of chocolate cost 11s. 3d., what is the cost of 
A |b. 11 02. 


2. What is the cost of 17 lb. of toffee, if 2 lb. 2 oz. cost 
As, 3d. 2 


3. If 25 ewt. of salt cost £2. 18s. 4d., what will 42 lb. cost? 


4. What is the cost of 3 cwt. 42 lb. of butter, if 33 lb. cost 
£1. 18s. 6d. 2 


5. If 4 cwt. of cheese cost £5. 16s. 8d., what is the cost of 
7 tons 5 ewt. ? 


6. If 15 yards of netting cost £1. 13s. 9d¢., how much will 
20 yards 1 foot cost ? 


7. If 19 gall. 3 qts. of milk cost £1. 6s. 4d., what is the cost of 
12 gall. 2 qts. ? 

8. A man spends £51. 10s. 3d. in 3 weeks and 5 days; how 
much is that per week? (1 week=7 days.) 

9. If butter can be bought for 1s. 4d. per lb., how many ewt. 
can be bought for £11. 4s.? 


10. If potatoes can be bought at 7d. per stone, how many tons 
can be bought for £18. 13s. 4d. % 
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N. MEASURES OF AREA AND VOLUME. 
N (1). General Measures of Area, or Square Measure. 


119. The area of a figure is the amount of surface included 
within the lines which bound it. 


120. The British unit of area is a square which has each of 
its sides equal to the unit of length, one yard. It is therefore 
called a square yard 


121. In the margin is drawn on squared paper a square ABCD, 
such that each side contains 12 small units of length. Each of the 
small squares, whose sides are equal 
to this unit of length, is a unit of 


—)—- 


Ha EEE area. ‘Thus the number of units 
PT Try yt ry rT rt Ty} oof area in the square ABCD is equal 
fe to the number of small squares 
BEER hich tnt wh 
| t will be seen tha e whole 
HE} tt tft square is made up of 12 strips, and 
Lit tt tT {ttt ttt ttt $6that each strip contains 12 small 
Pte eT Tt squares ; hence the number of 
5 Be as BS | : 
Hp j— ad small squares in the whole area 
pt =-12x12=12% Thus a square, 
rTTEEeEeEeEe_rLe_t tt J whose side contains 12 units of 


length, contains 12? or 144 units 

of area. 
If the pupil will draw a square whose side contains 3 units of 
length, he can satisfy himself in the same way that this square 
contains 3 x 3 small squares, 7.¢. 32 or 9 units of area. Whatever 
lengths he may take, he will find that the number of units of 
area in a square is always equal to the square of the number 
of units of length in one side. 


122. It is easy with the aid of the above principle to deduce 
a table of Square measures from a table of Linear measures. 
Thus 12?, or 144, square inches = 1 square foot, 
3°, or 9, square feet 


and =] square yard. 
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EXERCISE 156. 
Check your results by calculation. 
On squared paper draw squares having sides as given below, 
and find their area by counting squares : 
1. 2 inches. 2. 4 inches. 3. 6inches. 4. 8 inches. 
5. 10 inches. 6. 15 inches. 7. 20 inches. 8. 22 inches. 


EXERCISE 157. 


1. How many square inches are there in 5 sq. ft. of canvas? 
2. How many square feet are there in 5 sq. yds. of paper ? 


3. The area of a carpet is 17 sq. yds. 8 sq. ft. 71 sq. in., how 
many square inches is this ? 

4. The area of a floor is 32146 sq. in.; how many sq. feet 
and sq. inches is this ? 


5. The area of a garden is 474 sq. ft.; how many sq. yards 
and sq. feet is this? 


6. The area of a floor is 17875 sq. in.; how many sq. yards, 
sq. feet and sq. inches is this ? 


7. The areas of 4 pieces of linoleum are respectively 8 sq. yds. 
8 sq. it. 112 sq. in., 7 sq. yds. 6 sq. ft. 106 sq. in., 3 sq. yds. 
7 sq. tt. 84 sq. in., 4 sq. yds. 7 sq. ft. 96 sq. in.; what is the 
total area ? 


8. The area of the floor of a room is 45 sq. yds. 5 sq. ft. 
80 sq. in., and the area of the floor of another room is 35 sq. yds. 
7 sq. ft. 100 sq. in.; what is the difference in area? 


9. The area of a piece of canvas is 18 sq. yds. 7 sq. ft. 108 sq. in. ; 
what is the total area of 6 such pieces? 

10. A piece of canvas whose area is 49 sq. yds. 4 sq. ft. 
20 sq. in. is divided into ten equal parts; what is the area of 
each part ? 

11. How many pieces of turf, each measuring 6 sq. ft. 36 sq. in., 
are required for a lawn 347 sq. yds. 2 sq. ft. in area? 

12. A gardener digs the following numbers of square feet of 
ground per hour, in eight hours: 38, 69, 41, 28, 37, 42, 57, 41; 
what is the average area which he digs per hour? 
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N (2). Measures of Rectangular Areas. 


123. A rectangle is a four-sided figure, whose opposite sides 
are parallel, and whose angles are right angles. 


The floor, ceiling and walls of a room are generally rectangular. 


124. Suppose that a rectangular surface, such as the floor of a 
room, is 4 yards long and 3 yards wide; we can divide the 
sides into 4 equal parts and 3 equal parts respec- 
tively, each part being 1 yard. If now through the 
points of division we draw lines parallel to the sides 
in the manner shown in the margin, it is clear that 
we divide the surface into 4 rows of smaller areas, 
and that there are 3 of the smaller areas in each 
row. Each of the smaller areas is a square yard, 
and therefore the area of the surface is 3 x 4 square yards. 
Hence, to find the number of square yards in a rectangular 
area, we multiply the number of yards in the length by the 
number of yards in the breadth. If the length and breadth be 
given in feet (or inches), the product of the two numbers will give 
the number of square feet (or square inches) in the area. 


EXERCISE 158. 


Check your results by calculation. 


On squared paper draw the rectangles, the measurements of 
which are given below, and find their area by counting squares : 


lL: Ain. by Qin. 2 Gantby, Sam (73.54 Many seem 
4. 6in. by 5in. 5. Sin. by Qin. 6 13in. by 7 in. 
7. 10 in. by 12in. 8 llin. by 13in. 9. 121m. by 11 m. 


125. Using the words area, length and breadth, or the letters 
A, | and @, to denote the number of units in each respectively, the 
relation between them may be stated thus: 


Area = length x breadth, or A=/1 x 0; 


; area A 

~ Tenge beaacith’ Pore 
d sieht oe signi 
an breadth lenge or b 7? 


hence, if any two of the three are known, the third can be 
determined. ; 
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EXAMPLE 1. Find the area of the floor of a room, 15 ft. in length 
and 12 ft. in breadth. 
Area of floor=15 x 12 sq. ft. 
=180 sq. ft. 


EXAMPLE 2. How many feet wide is a mat, which is 23 sq. ft. 
12 sq. in. in area and 7 ft. 10 in. in length ? 
Area =(23 x 144+ 72) sq. in. =3384 sq. in., 
and length=(7 x 12+10) in. =94 in.; 


3384 . ; 
94 in. =36 in. =8 ft. 


’. width= 


EXAMPLE 3. How many turfs, 3 ft. by 2 ft., will be required for a 
lawn, 15 ft. by 12 ft. ? 


Area of lawn=15 x 12 sq. ft.=180 sq. ft., 
and area of one turf= 3x 2sq. ft.= 6 sq. ft; 


*. number of ee ee = ou, 
6sq. ft. — 


EXERCISE 159. 


Find the area of the floor of a room whose measurements are 
fd i. by 10 ft: 2. 14 ft. by 12 ft. 3. 16 ft. by 14 ft. 
4. 26 ft. by 25 ft. 5. 49 ft. by 38 ft. 6. 67 ft. by 39 ft. 


Find the other dimension, having given 
7. Area, 225 sq. ft.; breadth, 15 ft. 

8. Area, 252 sq. ft.; breadth, 12 ft. 

9. Area, 525 sq. ft.; length, 25 ft. 

10. Area, 360 sq. ft.; length, 24 ft. 


11. A classroom is 18 ft. long and 16 ft. wide; how many 
pupils can be accommodated, allowing 8 sq. ft. to each pupil ? 


12. How many turfs, each 3 ft. in length and 1 ft. in width, 
will be required for a plot of ground 120 ft. long and 100 ft. 
wide ? 


13. How many turfs, 3 ft. by 2 ft., will be required for a lawn 
24 it. long and 21 ft. wide, and what will they cost at 6d. each? 
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14. What is the cost of covering a room, 20 yds. long and 
4 yds. wide, with linoleum at 4s. 9d. per sq. yard? 


15. What will be the cost of varnishing a floor 30 ft. long and 
27 ft. wide at 6d. per sq. yard 


EXERCISE 160. 
1. Find, in square feet, the area of a board 24 in. by 30 in. 


9. Find, in sq. feet and sq. inches, the area of a piece of 
canvas 42 in. by 36 in. 


3. Find, in sq. feet and sq. inches, the area of a piece of 
linoleum 32 in. by 22 in. 


4. Find, in square yards, the area of a paddock 71 ft. long 
and 63 ft. wide. 


5. Find, in sq. yards, the area of a corridor 6 ft. wide and 
461 ft. long. 


6. Find, in sq. yards and sq. feet, the area of a table 8 ft. long 
and 24 ft. broad. 


7. Find, in sq. yards and sq. feet, the area of a garden 29 ft. 
long and 25 ft. wide. 


8. Find, in sq. yards and sq. feet, the area of an allotment 
38 ft. long and 16 ft. wide. 


9. Find, in feet, the breadth of the top of a table whose area 
is 11 sq. ft. and whose length is 3 ft. 8 in. 


10. Find, in feet, the length of a carpet whose area is 27 sq. ft. 
72 sq. in. and whose breadth is 5 ft. 6 in. 


126, To find the area of a rectangular surface we multiply the 
number of units in the length by the number of units in the 
breadth, and to find the area of a wall we multiply the number 
of units in the length of the wall by the number of units in the 
height. 

In such rooms as we can consider there are 4 walls, those which 
are opposite to one another being equal in area. 


EXAMPLE 1. Find the area of the walls of a room, 16 ft. long, 
10 ft. wide and 12 ft. high. 
In the figure in the margin we take a side of a small square to 


represent 2 feet. ABCD then represents the floor of the room and 
AH the height ; ABKH will represent the area of the wall whose lower 
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edge is AB; also BE, EF and FG are equal respectively to BC, CD 
and DA. Consequently BELK, EFML and FGNM represent the areas 
of the other three walls, and HAGN represents the area of all the 
four walls. 


Thus, the area of 
the four walls 


=area of AGNH 
=AG x AH 

= 2(AB+BC) x AH 
=2 x 26 x 12 sq. ft. 
=624 sq. feet. 


i on 
ee 
BE eee Lr 
2 i) 


PT tengtay gach | gtr fd 
4 PEE EEE ELLE EEE EEHH 


127, It will be evident that if 1, d and h represent the number 
of units of length in the length, breadth and height respectively, 
then 


the area of the four walls = 2(1+0) xh units, 
the area of the floor, or ceiling =1 x } units, 
and the distance round the room = 2 (1+) units. 
The distance round the room is called the perimeter. 


Notre. The expression, 2(/+5) xh, gives the area of the walls, including 
that occupied by windows, doors and fireplaces. 


EXAMPLE 2. Find the area of the walls of a room 12 jt. 6 in. 
long, 10 ft. 6 in. wide and 10 ft. high. 
Area=2(/+6) xh sq. ft. 
= 2(12$+104) x 10 sq. ft. 
=2x 23x 10 sq. ft. 
=460 sq. ft. 


EXAMPLE 3. Jf in the room in Ex, 2 there is one door, 7 ft. by 
3 ft., and one window, 8 ft. by 44 ft., what would it cost to pat the 
walls at 2s. per sq. yard ? 


Area of walls = 460 sq. ft., 

area of door =7x3 sq. ft.=21 sq. ft. . 

and area of window =8 x 4} sq. ft.=34 sq. ft. ; 
. area to be painted =(460—21 — 34) sq. ft. =405 sq. ft.=45 sq. yds. ; 
. cost of painting =2s.x45=£4, 10s. 
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EXERCISE 161. 


Find, in sq. feet, the area of the walls of a room whose 
dimensions are 


Length. Breadth. Height. 
20 ft. 12 it. 10 ft. 
Ost, 16 ft. eats 
24 ft. 18 ft. 15 ft. 
18 ft. 15 ft. 13 ft. 


12 ft. 8 in. 10 ft. 4 in. 10 ft. 
21 ft. 5 in. 18 ft. 7 in. 10 ft. 
19 ft. 3 in. 15 ft. 9 in. 12 ft. 
14 ft. 6 in. 11 ft. 6 in. 10 ft. 
_ A room is 22 ft. long, 17 ft. wide and 12 ft. high; what 
would it cost to paint the walls at 1s. 5d. per sq. yard 
10. A room is 16 ft. 6 in. long, 13 ft. 6 in. broad and 10 ft. 
high ; what would it cost to paint the walls at 9d. per sq. yard % 
11. A room is 15 ft. long, 10 ft. broad and 9 ft. high; what 
would it cost to paint the walls and ceiling at 1s. 9d. per sq. yard? 
12, A room is 15 ft. long, 15 ft. broad and 15 ft. high; 
deducting a door, 6 ft. high and 4 ft. wide, and a window, 7 ft. 
high and 3 ft. wide, what would it cost to paint the walls at 
2s. 6d. per sq. yard? 


Conor ownpyp hy 


128. In the manner explained in Art. 121, we can deduce a 
table of Square measures, for use in measuring land, from the 
table of Linear measures (Art. 116). 


Thus 
10000 (or 1002) sq. links = 484 (or 22°) sy. yards = 1 square chain ; 
10 sq. chains = 4840 sq. yards =] acre;> 
and 640 acres = 6400 (or 80?) sq. chains = 1 square mile. 


Large areas, such as the areas of countries, are expressed in square 
miles ; smaller areas, such as the areas of farms, etc., are expressed in 
acres. 


EXERCISE 162. 
Find the acreage of a piece of land whose length and breadth 
are respectively 
1. 220 yds. and 220 yds. 2. 330 yds. and 176 yds. 
3. 440 yds. and 154 yds. 4. 363 yds. and 240 yds. 
5. 484 yds. and 360 yds. 6. 605 yds. and 400 yds. 
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7. My garden covers three-quarters of an acre ; what is the 
area in sq. yards ? 

8. A surveyor gives the area of an allotment as 5 sq. chains ; 
what is the area in square yards ? 

9. The area of a farm is 2420 sq. chains; what is the area 
in acres ? 


10. The area of a certain island is 1493 sq. miles; what is the 
area in acres ? 


li. The area of a certain county is 74240 acres ; what is the 
area In square miles ? 

12. The area of a rectangular piece of ground is 6 acres, and 
the length of one side is 165 yards; how many yards long is 
the adjacent side ? 

13. A rectangular piece of land, 25 acres in area, is to be cut up 
into smaller plots each 250 yards by 121 yards; how many plots 
can be made ? 


N (3). Measures of Volume and Space. 


129. The volume of a body is the whole amount of space 
which the body occupies. 


130. The principal measure of volume is a solid similar to 
that described in the margin. Its length, breadth and height 
are each one yard, and the solid is called a cubic yard. 

The drawing in the margin represents an exact cubic inch, its 
length, breadth and height being 
each one inch. 

If we arrange 144 cubic inches in 
12 rows, each containing 12 cubes, 
we form a solid, one inch high, 
with a top surface whose area is 
a square foot. 

If again we form 12 such solids, 
and place them one above another, 
we build up a cube whose length, 
breadth and height are each one 
foot. It will therefore be a cubic foot ; and since, in making it, 
we have used 12 x 144 cubes, each of whose sides is one inch, it 
is clear that 


12°, or 1728, cubic inches = 1 cubic foot. 
Similarly it may be shown that 
3°, or 27, cubic feet = 1 cubic yard. 
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EXERCISE 163. 


1. A block of stone contains 9 c. ft. 722 ¢. in.; how many 
cubic inches of stone does it contain % 


2. A builder has 102 c. yds. 9 ¢. ft. of gravel; how many 
cubic feet of gravel has he? 


3. A labourer has excavated 2943 c. feet of earth ; how many 
cubic yards has he excavated 1 


4. Another labourer has dug out 32832 c. inches of earth; 
how many cubic feet has he dug out? 


5. A pit contains 138297 c. inches of gravel; how many 
cubic yards, etc., is this ? 


6. What is the total solid content of six blocks of stone con- 
taining respectively 10 c. yds. 25 c. ft., 50 c. yds. 180 c. in., 
26 c. yds. 26 c. ft., 2¢. yds. 1080 ¢. in., 24 ¢. ft. 364 ¢ in., 3. yds. 
7c. ft. 104 ¢. in.? 


7. What is the difference in volume between the cubic con- 
tent of a block of stone containing 10 c. yds. 16 ¢. ft. 1000 c. in., 
and a block containing 9 c. yds. 20 ¢. ft. 1200 ¢. in.! 


8. What is the cubic content of 9 blocks of marble, each 
containing 2c. yds. 21 ¢. ft. 1000 ¢. in.? 


9. If the total volume of 6 blocks of granite of equal solid 
content is 23 c. yds. 20 ¢. ft. 960 ¢. in., what is the solid content 
of each block ? 


10. How many bricks are there in a stack measuring 5 c. yards, | 
supposing each brick occupies 108 c. inches? 


131. A rectangular solid has six faces, each of which is a 
rectangle. 
A brick and an ordinary bar of soap are familiar examples. 


132. Suppose that a solid is 4 feet long, 3 feet wide and 2 feet 
high ; we can divide the edges respectively into 4, 3 and 2 equal 
parts, each of which parts will be 1 foot. If we draw planes 
through the points of division as in the diagram, the solid will 
be separated into a number of smaller blocks, each of which is 
a cubic foot ; and since there are two layers, in each of which there 
are 3x 4 blocks, we see that there are 2 x 3 x 4 blocks altogether, 
and that the solid therefore contains 2 x 3 x 4 cubic feet, 
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We can thus find the volume, or cubical content, of any rect- 
angular solid by expressing the length, breadth and height in 
terms of a common unit of measurement, and multiplying the 
three numbers together. The product will give the volume of 
the solid in terms of the corresponding unit in cubic measure. 


EXERCISE 164. 


What is the volume of cubical blocks, with edges as given 
below ? 
1. 2 inches. 2. 4 inches. 3. 6 inches. 4, 8 inches. 


What is the cubical content of rectangular boxes, the measure- 
ments of which are given below? 


5. 4in. by 2 in. by 1 in. 6. 5in. by 3 in. by 2 in. 
7. Tin. by 4 in. by 3 in. 8. 6in. by 5 in. by 4 in. 
9. 8in. by 9 in. by 6 in. 10. 13 in. by 7 in. by 2 in. 
11. 10 in. by 12 in. by 3 in. 12. 14 in. by 10 in. by 6 in. 


133. Using the words volume, length, breadth and height, or the 
letters V, /, b and h, to denote the number of units in each respec- 
tively, the relation between them may be stated thus: 

Volume = length x breadth x height, or V=/ xb xh; 


ee Pe eee volume pe V 
eee breadth x height’ ot hi he 


volume V 
eee Casts heleht’ or b= : 
volume a ie 
length x breadth’ OE Seep 
hence, if any three of the four are known, the fourth can be 


determined. 
PFA. I 


p] 


~—sS 


and height = 


130 _ AREA AND VOLUME 


EXERCISE 165. 


Find, in cubic feet, the capacity of a room whose dimensions are 


Length. Breadth. Height. Length. Breadth. Height. 
teeta 12 it. - 10 18: 2 19 6.7 16 ft, 948. 
3. 24 ft 18 ft. 15 ft. 4. 18ft. 15 ft. 13 ft. 
Sam oat.\ 3 tt. S13 Fe 6 15 ft. 15 ft. 15 ft. 


7. What is the height of a room which is 12 ft. long, 10 ft. 
wide and contains 1440 c. ft. of air? 


8. A rectangular cistern 2 yds. 2 ft. long and 2 yds. wide 
contains 192 c. ft. of water ; what is the depth of the water ? 


9. How many cubic yards of earth were removed in exca- 
vating the foundations of a house 72 ft. long, 45 ft. broad and 
4 ft. deep? 


10. How many persons can be accommodated in a hall whose 
height is 15 ft. and whose floor is 60 ft. by 40 ft, allowing 
100 cubic feet of air space for each person ? 


11. A swimming bath is 40 yards long and 10 yards wide; 
how many cubic feet of water will be required to fill it to a 
depth of 4 ft.? 


12. The floor of a room measures 25 ft. by 24 ft. and can 
accommodate 150 persons, allowing 80 cubic feet of air space to 
each person ; what is the height of the room ? 
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P. DECIMALS AND DECIMAL MEASURES. 
P (1). Introduction. 


134. Inthe Metric System the various weights and measures 
are so named that the relation which any denomination bears to 
another can easily be seen. 


135. The unit measures of length, weight and capacity, are 
called respectively a metre, a gram and a litre. 


136. The measures greater than the unit are respectively 10, 
100, 1000 times the unit, and the words denoting these measures 
are formed by attaching the GREEK prefixes deca-, hecto-, kilo-, 
to the name of the unit. 


Thus deca- denotes 10 times the unit, 
hecto-......... 100 times ......... : 
and 13s Seale ee 1000 times ......... ’ 


137. The measures less than the unit are derived from the 
unit by dividing it into 10, 100, 1000 parts respectively. 

The words denoting these sub-divisions are formed by attaching 
the LATIN prefixes deci-, centi-, milli- to the name of the unit. 


Thus 10 times a deci- is equal to the unit, 
TOO times: qeentins isis. toe. Fas : 
and MOOG: GIGS A. TULL, co ere ec tees cess oes ao ; 


Or deci- denotes a tenth-part ; centi-, one hundredth-part ; and 
milli-, one thousandth-part of the unit. 


138. The initial capital letters are used as abbreviations for 
the Greek prefixes. Thus D stands for deca-, H for hecto- and 
K for kilo-. The initial small letters are used as abbreviations for 
the Latin prefixes. Thus d stands for deci-, ¢ for centi- and 
m for milli-. 

The initial small letters of the words meire, gram, and litre, 
namely, m, q, 1, are used to denote these units respectively. 
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P (2). Decimal Measures of Length. 


139. The metric unit of length is called a metre, and is 
a little more than 39 inches: 


10 millimetres (mm.)=1 centimetre (cm.). 


10 centimetres = 1 decimetre (dm.). 
10 decometres —1 metre (m.). 
10 metres =1 decametre (Dm.). 
10 decametres =1 hectometre (Hm.). 
10 hectometres —1 kilometre (Km.). 
Long distances are usually expressed in C E 


kilometres and metres; ordinary lengths in 
metres and centimetres ; very small lengths 
in centimetres and millimetres. 
The decimetre, decametre and hectometre are Icm. 
little used. 


ROUGH EQUIVALENTS : 


5 em. =2 inches (nearly) ; rere 
20m. =1 chain (or the length of a cricket ‘ach 
pitch) ; ahi 
1 Km.=5 furlongs. 3cm. 


140. The straight line CD in the 
margin is 4 inches in length, and each 
inch is divided into 10 equal parts. 
The straight line EF is 10 centimetres 
long, and each centimetre is divided into 
10 equal parts called millimetres. 2 inches 


141. If a line is measured by means 
of the scale EF in the margin, it may 
measure (say) 8 centimetres exactly. If 
it measures 8 centimetres and 5 milli- 
metres over, its length may then be 7 cm. 
written in any of the forms 


8cm. 5mm., or 85 mm., or 8'°5 cm. 3 inches 

The last expression is read “ezght point Gm 
jive centimetres.” 
If a line measures 1 dm. 1 cm. 1 mm., 
its length may be written 

1-11 dm., or 111 em, or 111 mm. 

The first expression is read “one point 4 inches 
one one decimetres,” not “one point eleven D 
decimetres.” 


6cm. 


9 cm. 


Io Cm, 
F 
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142. It is evident from these examples that the units’ place 
must be distinguished in some way. This is done by placing a 
dot immediately after it. Thus 111 dm. means that the figure 
to the left of the dot denotes 1 decimetre, that the first figure 
to the right represents 1 tenth of a decimetre and that the next 
represents 1 hundredth of a decimetre. In 11:1 cm. the figures 
to the left of the point denote 11 centimetres and the first figure 
to the right represents 1 tenth of a centimetre. 


143. An expression of the form ‘11 is called a DECIMAL, and 
the point is called a decimal point. 

Noughts may be placed at, or omitted from, the right of a 
decimal without changing its value. For example, 1:10 dm. is 
merely a longer way of writing 1:1 dm.; each denotes 1 dm. 1 cm. 

It is quite otherwise however with 0’s which occur immediately 
after the decimal point. For example, ‘110 m.=1 dm. 1 cm, 
but ‘011 m.=1 cm. 1 mm. 


14.4. The positions and values of the figures may be under- 
stood from the following plan: 


Thousands 

Hundreds 
Tens 

Units 
Tenths 
Hundredths 
Thousandths 


e 
Whole numbers. Decimal point. Decimal fraction. 


145. With this notation we can express a quantity by the 
metric system at once in terms of any denomination. 
Thus, 
4m. 7 dm. 6 cm. 8 mm.=(44+45+1$5 +1000) metres 
= 4-768 metres. 


Conversely, 
4768 Km. =4 Km. +7, of a Km. + 785 of a Km. + z959 of a Km. 
—4 Km. 7 Hm. 6 Dm. 8 m. 
=4 Km. 768 m. 


EXERCISE 166. 
Express in centimetres : 
1. 6cm. 5mm. 2. 13 cm. 6 mm. 3. 10cm. 3mm. 
4.1dm.5cem.2mm. 5. 3dm.8cem.0mm. 6. 7dm.0cm. 8mm. 
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Express in metres, decimetres, etc. : 


7. 3°628 m. 8. 40°72 dm. 9. 354°6 cm. 

10. 1862 cm. 11. 365 dm. 12. 4659 mm. 
Express in Km. and decimals of a Kilometre : 

13. 8015 m. 14. 5705 m. 15. 3450 m. 

16. 15075 m. 17. 10507 m. 18. 16750 m. 
Express in metres : 

19. 4°765 Km. 20. 5-076 Km. 21. 6°708 Km. 

22. 5°83 Km. 23. 9°8 Km. 24. 7°08 Km. 


P (8). Decimal Measures of Weight. 


146. The metric unit of weight is called a gram. It is equal 
to the weight of the water contained in a cubic centimetre, 7.¢. in 
a cubic vessel each of whose edges is one centimetre long. The 
names and the relations of the multiples and sub-divisions of the 
gram are similar to those of the metre. 

Ordinary weights are usually expressed in kilograms (often termed 
kilos) and grams; very small weights in grams, centigrams and 
milligrams. 

ROUGH EQUIVALENTS : 


5 Kg.=11 Ib. ; 1000 Kg. =1 ton (nearly). 


EXERCISE 167. 
Express in centigrams : 


1. 8 cg. 5 mg. 2. 16 cg. 8 mg. 3. 9 dg. 5 cg. 6 mg. 
Express in grams, decigrams, ete. : 

4. 7°306 g. 5. 371°4 eg. 6. 73°04 dg. 
Express in Kg. and decimals of a Kilogram : 

7. 4265 g. 8. 13056 g. 9. 20860 g. 
Express in grams: 

10. 5°875 Kg. ll. 4°73 Kg. 12. 7-4 Kg. 


P (4). Decimal Measures of Capacity. 


147. The metric unit of capacity is called a litre. It is equal 
to the volume of a cubic decimetre, i.e. of a rectangular vessel 
each of whose edges is 1 decimetre, or 10 em., in length. 
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Since a litre is equal to a cubic decimetre, 7.e. to 1000 cubic 
centimetres, it follows that 
the weight of 1 litre of water = 1000 grams=1 kilogram. 


The centilitre, decilitre, litre and hectolitre are the measures in 
ordinary use. 
ROUGH EQUIVALENT : 


4 litres =7 pints (nearly). 


EXERCISE 168. 
Express in Hl. and decimals of a Hectolitre: 


poms bile bis. 1: 2. 8 HI. 51. 354831: 9d lieel: 
Express in Hectolitres, litres, ete. : 
4. 437 1. 5. 84597 dl. 6. 31725 cl. 


7. 857°5 1. 8. 120715 1. 9. 4:025 HI. 


P (5). Decimal Coinage. 


148. In several countries the coinage has been arranged to 
suit the decimal notation. 

In France, Belgium and Switzerland the principal coin is 
called a frane (f.), and this amount is divided into 100 equal 
parts, each of which is called a centime (c.). 

In Germany the principal coin is called a mark (m.), and this 
amount is divided into 100 equal parts, each of which is called a 
pfennig (pf.). 

In the United States the principal coin is called a dollar ($), 
and this amount is divided into 100 equal parts, each of which 
is called a cent (c.). 

ROUGH EQUIVALENTS: 
1 franc = 94d. (about) ; 
1 mark =1s. (nearly) ; 
1 dollar = 4s. 2d. (about). 


EXERCISE 169. 


Express in centimes : 
Peis Go comet. 4c, 3, Li 10c 4 255. 


Express in francs and centimes : 
5. 175 ¢. 6. 1005 c. Tepe LOU. 8. 32°15 £. 


Express in francs : 
See. Ww Lr, 10 ctl) 20-0 0,9 12." 7 £.'3: 2. 
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Express in pfennige : 
13.17m.15 pi 14 8m2pf 16. 19m 80pf. 16 20°45 m. 


Express in marks : 
17. 115 pf. 18. 12m.12 pf. 19. 6 m. 1 pf. 20. 15 pf. 


Express in cents : 
91. 7dol.10c. 22 80dol.75c. 28. 55dol.5c. 24. $4°86. 


Express in dollars and cents : 


Yb. 9b7 ©. 26. 806 c. 27. 5015 «. 28. 10065 c. 
Express in dollars : 
29. $8. 15 c. 30. $50.10 c. 31. $65. le. 32. $56. 5 c. 


P (6). Decimal Notation: Multiplication and Division by 10. 
EXERCISE 170. 


Express in decimal notation : 
1. 4 tenths. 2. 7 tenths. 3. 14 hundredths. 
4. 75 hundredths. 5. 3 hundredths. 6. 795 thousandths. 
7, 52thousandths. 8 8thousandths. 9. 95 tenths. 
10. 306 tenths. 11. 853 hundredths. 12. 2005 thousandths. 


149. It follows from what has been said about place-values 
increasing as we move from the decimal point to the left, and 
decreasing as we move to the right, that in order ¢o multiply by 
10, 100, 1000, etc., we move the decimal point 1, 2, 3, etc., places 
respectively to the right. 


EXAMPLE 1. 8°765x10 =87°65. 
8°765 x 100 =876°5. 
8°765 x 1000 =8765. 


EXAMPLE 2. :325 m.x 10=3'25 m. 
=3 m. 2 dm. 5 cm. 


EXERCISE 171. 
Multiply each of the following by 10: 
1. 32°425. 2. °025. 3. 58°02. 4. 5-002. 
5. ‘(0002 Km. 6. ‘45 g. 7. 4:5 1. 8. -045 m. 
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Multiply each of the following by 100: 
9. 4:245. 10. 06275. 11. -00025. 12. -0525. 
fonLOte Kms TE OOT e. iNet Be 16. 10-01 m. 


Multiply each of the following by 1000: 
17. 37:°2751. 18. 5:2675. 19. 52°4278. 20. -04725. 
21. ‘001 Km. 22. 0075 g. 23. 15°6251. 24. -00005 m. 


150. Similarly, to divide by 10, 100, 1000, egc., we move the decimal 
point 1, 2, 3, etc., places respectively to the left. If it happens that 
there are no figures to the left of the decimal point, we wmagine 0’s to 
be there. 


EXAMPLE 1. 54°321+-10 =5°4321. 
54°321+100 ='54821. 
| 54'321 + 1000= ‘054321. 
EXAMPLE 2. 4:54 Kg.+10=:454 Kg. 
=4 Hg. 5 Dg. 4g. 


EXERCISE 172. 
Divide each of the following by 10: 


1. 16°375. 2. °65. 3. °352. 4. 13:5. 

Bart 2y 025) Km: 6.01 g. (cag rae 8. ‘011 m. 
Divide each of the following by 100: 

9. 47°75. 10. 324:005. 11. 365:2. 12. -0465. 

13. -4 Km. 14. -05 g. 15. ‘0061. 16. :0005 m. 
Divide each of the following by 1000: 

17. 1002°65. 18. 365°:275. 19. 25°56. 20. 5°825. 

21. ‘5 Km. 22. 025 g. 23. 00351. 24. 04 m. 


P (7). Addition and Subtraction. 


151. In addition and subtraction, we place the decimals so 
that their decimal points are exactly one under another; we 
then add or subtract as if the decimals were whole numbers, 
and place the decimal point in the result under the other decimal 
points. 
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EXAMPLE. Add together 5:25 m., 025 m., 3°05 m., *75 m. 


Verification. 

m. m. dm. cm. mm. 
(i) 5°25 Gi) 5. 255.0 
"025 2: 4D 
3°05 = eee! Bens ieee 
"75 yr 5 ee 
9°075 BES ee Ens 


It should be clearly understood that (i) and (ii) differ only in 
arrangement ; in (ii) we have expressed the quantities in terms of the 
separate successive denominations. 


EXERCISE 173. 
Verify 1-10 by adding horizontally. 
Add together 
. 3°16, 82°54. 
popes be Bee 5) of 17°01, 16-001. 


1 2:05, 4:55. 
3 
5. 25-036, 367123. 48-135, 16-241, 8-005. 
: 
9 


oo me 


. 10°413, 2:001, 02. 47-351, 176°37, 3°104. 
. “001, 06, 41. 10. 56°37, 2°451, 28°56. 
Verify 11-24 by an alternative method. 

Express in metres, and add: 

il. 19 m. 95 cm., 32 m. 8 cm., 4 m. 19 cm. 

12. 285 cm., 4276 cm., 89 cm. 

13. 4°:236 m., 61°3 cm., 4°82 dm. 

14. 17°6 cm., 361°45 dm., 729 mm. 


Express in Kg., and add: 

15. 170 Kg. 64 g., 3 Kg. 840 g., 25 Kg. 6 g., 964 g. 
Express in H1., and add: 

16. 934 1., 1096 dl., 34675 cl., 4298 1. 


Express as francs, marks or dollars, and add: 
i7. 75 f. 75 c, 145 £ 80c, 19f 3c. 
18. 16£. 48¢., 48 f.10c¢, 96 f. 2c. 
19. 3¢,5f. 48 ¢, 98 f. 56 ¢. 
20, on. 75.c, 56.950), 42h oo. 
21. 19 m. 95 pf., 10 m. 6 pf., 5 m. 65 pf. 
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22. 12 m. 8 pf., 120 m. 80 pf., 9 m. 76 pf. 
23. $49. 16 c., $381. 29 &, $76. 5. 
4. $16. 3c. $19. 95c., $17. 7c. 


EXAMPLE. Subtract 032 Kg. from 6:2 Kg. 


Verification. 

Kg Kg. Hg. Dg. g. 

(i) 6-200 Gi)y, 6282.07. 0 
o. 2 

6°168 Gvel. 6:25 


Notre. The 0’s at the end of the first decimal need not be written 
down. 
EXERCISE 174. 


Verify 1-9 by Addition. 
Subtract 


1. 4°75 from 6°82. 2. -931 from 1:002. 3. -001 from 1. 
4. 3:01 from 4. 5. 1:98 from 8°471. 6. 1°875 from 11°2. 
7. 8:45from 19-336. 8. -127 from 86:4. 9. 19-003 from 20°1. 


Verify 10-25 by an alternative method. 


Express as francs, dollars or marks, and subtract : 
10. 15 f. 34 ¢. from 18 f. 1]. 401 f. 3 c. from 500 f. 


12. 74 c trom 3 f. 13. 115 c. from 3 f. 50 c. 
14. $5. 14 c. from $8. 2 ¢. 15. 2c. from -$2. 
16. 20 c. from $20. 17. 203 pt. from 5 m. 50 pf. 


18. 23 pi. from 5m. 5 pf. 19. 1 m. 12 pf. from 3 m. 


Express as decimals of the measure of the highest denomina- 
tion mentioned, and subtract: 


20. 198 cm.from5m.50cm. 21. 89:4 em. from 9°13 dm. 
22. 38°7 cm. from 1 m. 23. 8 Kg.95 g. from 12 Kg. 602 g. 
24, 725 g. from 18 Kg. 25. 651. from 5 HI. 5 1. 


EXERCISE 175. 
1. The height of A is 1-656 m., B is 1:25 cm. higher than A, 
and C is 3°5 mm. higher than B; find the height of C in metres, 
2. A rod is 1 metre long; -256 of it is coloured red, -024 of 


it blue, ‘127 of it yellow, 085 of it green, and the rest is white ; 
find, in centimetres, the total length of the coloured portion. 
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3. A weighs 67°5 Kg., B weighs 851 Kg. more than A, C 
weighs 1-025 Kg. more than B, and D weighs 5°75 Kg. more than 
A; what is the total weight of A, B, C and D expressed in. 
kilograms ? 


4. A man buys 14°85 m. of cloth for 32°74 f., 8:05 m. for 
18°35 £., 25°70 m. for 56°15 f£., and 10°08 m. for 23°05 f.; how 
many metres does he buy in all, and what money does he spend % 


5. From a piece of cloth, 20 m. long, three pieces measuring 
5°17 m., 6075 m. and 4:95 m. are cut off; what length remains? 


6. The length of a rod was measured and found to be 1°385 
metres, but when 75 cm. had been cut off it was found that only 
62 cm. remained; by how much was the first measurement 
wrong ? 


7. The distance from A to B is 25°384 Km. The distance of 
one inn from A is 12°625 Km., and the distance of another from 
B is 17:249 Km. ; how far apart are the inns, if both of them he 
between A and B? 


8. Of $500, A gets $50-75, B $25°15 more than A, and C 
$90:50 more than B. After D has received his share, there is 
$175°35 left; how much does D get! 


P (8). Multiplication. 


152. To multiply by a whole number. 


We place the digit in the units’ place of the multiplier under 
the last digit of the multiplicand, and we then proceed as in 
ordinary multiplication, placing the right-hand digit of each 
partial product underneath that digit of the multiplier to the 
use of which it is due. The decimal point in each partial product 
will then fall underneath the decimal point in the multiplicand., 


EXAMPLE 1. Multiply 6°834 by 16. 


Rough Approximation. The result must lie between 6 x 16 and 7 x 16, 
z.e. between 96 and 112. 

We may in this particular case multiply either (i) by 16, or (ii) by 
the factors 4 and 4 in succession. 


(i) 6834 (ii) 6°834 
16 4 

68:34 27°336 
41-004 4 


109°344 109°344 
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EXAMPLE 2. Multiply 6°834 by 20. 
6°834 x 10 x 2=68'34 x 2 
= 136°68. 
EXAMPLE 3. Multiply :00025 by 26. 


Rough Approximation. The result must lie between ‘0002 x 26 and 
0003 x 26, z.e. between ‘0052 and ‘0078. 


We omit the final 0 in the 
0065 result. 


EXERCISE 176. 
Find the following products : 
DOs. 2: ae OD. x he 3. ‘263. 4. 217%x6. 
5. 3:09 x 8. 6.130 x5. 7. °145x 9. 8. °035 x 11. 
MeeeOi me La) 10. 10:5 x4. 11. 9:04 x 5. 12. -705 x 8. 
foe x OU? 14.08 80n% 3 bbe 740.x 10.16: BOT 90: 


Verify 15-24 by using factors. 
Pe ee 18; 1370 x 408 19? (826 x 18020820. 2A SI, 
Bie O no 21 ae. '009 x72. 93.625) x 36) 8 OA 10D x05, 


Express the results 25-28 in metres. Check each result. 


25. 2m. 48 cm. x 13. 26. 61 m. 5 cm. x 71. 
27. 57 cm. 4 mm. x 57. 28. 5 m. 25 cm. x 89. 
Express the results 29-32 in Kg. Check each result. 
29. 9 Kg. 614 g. x 85. 30. 3 Kg. 41 g. x 43. 
31. 4 Kg. 9 g. x 38. 32. 27 Kg. 875 g.x 19. 


153. To multiply by a decimal. 


The multiplier must first be arranged in standard form, 7.¢. the 
form in which there is one digit to the left of the decimal point. 

This is effected by moving the digits the required number of 
places to the left or right of the decimal point in the multiplier, 
and as many places in the opposite direction in the multiplicand ; 
thus the value of the product remains unaltered. 


142 DECIMALS AND DECIMAL MEASURES 


We place the digit in the units’ place of the multiplier under 
the last digit of the multiplicand, and we proceed in the manner 
explained in Art. 152. 


EXAMPLE 1. Multiply 82°6 by 8-4. 

Rough Approximation. The result must lie between 82 x 8 and 83 x 9, 
2.e. between 656 and 747. 

The multiplier is already in standard form. 


EXAMPLE 2. Multiply 43-2 by 560°8. 
Rough Approximation. 40x 600=24000. 
The multiplier must first be arranged in standard form. 
43°2 x 560°8 = 4320 x 5°608. 
4320 
5°608 
21600" 
2592°0 
34°560 
24226 °56 


EXAMPLE 3. Multiply 62:4 by 025. 
Arranging the multiplier in standard form, 
62°4 x ‘025 = °624 x 2°5. 
Rough Approximation. The result must lie between °624x2 and 
624 x 3, ze. between 1°:248 and 1°872. 


"624 
2°5 
1°248 
_3120 We omit the 00 at the end 
1°56 of the result. 


It is important first to find a rough approximation to a 
result, in order to detect any error in the position of the decimal 
point. 

The number of decimal places in the product is always equal to 
the sum of the numbers of decimal places in the two factors. 


154. The pupil should Memorize, and be able to identify at 
once any of the following equivalent forms : 
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5 » because 5=Lof 10; 
See ace 25=4 of 100; 
Foe 15=2 of 100; 
SSeaihek 125 =2 of 1000; 


NS) 

Or 

I ll 
| bole 


“ 


— 


ay 
aus 
I 


— 
iw) 
Ol 
I 

09 ole loo a 


‘B15 = 8, eal 375 =8 of 1000; 
‘25 es 625 =5 of 1000; 
made 8752 oe. 875 == of 1000. 


[Compare Art. 63.] 
EXERCISE 177. 


(1) Make a preliminary rough approximation to each product; and 
(2) verify, either by interchanging multiplier and multiplicand, or by using 
another method. 


Find the following products : 


1. 84x 7-2. 2 4°9x5°6. 3. 3°6 x 6-4. 

Be OA OT. 5. 9°6 x °45. 6. 3:5 x °48, 

09 AsO. 8. °0125 x 8:32. 9. 300°75 x 2-908. 
10. 78°15 x 40-96. PEPE SES Lh Gs 12. 83°75 x 15°45, 
13. 308°5 x 63. 14. 69:2 x -305. 15. 16°72 x -014, 
16. -0076 x 017. 17. 8-691 x 0061. 18. 654:1 x 00167. 


19. 12°375 x 1-25. 20, 12°375 x °195. 21. 12°375 x 0125. 


22. 12°375 x ‘00125. 23. 679-85 x 00056. 24. 396°8 x 01609. 
25. 0-7 x 008 x 0:09, 26. 5°6x 1-01 x 3-03. 
27. ‘1x10°2x°:3x 5 x °2. Tere Mol 1 Se] See Pao 3 


155. The method of procedure in the following example 
should be noticed. 


EXAMPLE. Find the value of 6 m. 75 cm. of silk at 8 f. 24 c. per metre. 
Boe y e: ; a ee aay, f? }we have only to multiply 8°24 f. by 6°75. 
Rough Approximation. The result must lie between 8 f.x6 and 
9 £.x7, ve. between 48 f. and 63 f. 
francs. 
8°24 
6°75 
49°44 
5°768 
__°4120 
59°62 
The required value=55 f, 62 c, 
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EXERCISE 178. 
Find the value of 
40°125 m. at 8°40 f. per m. 2. 187°5 m. at 3°52 f. per m. 
173-34 HI. at 15°50 f. per HI. 
54-135 Kg. at 3°84 f. per Kg. 
125 Kg. 750 g. at 3 f. 40 c. per Kg. 
174 m. 50 cm. at 4 f. 8 c. per m. 
75 m. 25 cm. at 5 m. 64 pf. per m. 
148 Hl. 801. at 15 m. 20 pf. per Hl. 


OOS Siete Oe Se 


P (9). Division. 


156. To divide by a whole number. 


We divide the decimal as though it were a whole number, 
observing that the units’ figure in the quotient is that which we 
get by using the units’ figure in the dividend. 


EXAMPLE 1. Dwide 76°1275 by 5. 


5 | 761275 
15°2255 


EXAMPLE 2. Divide 56-787 by 12. 


12 | 56°787 
473225 


When we come to the end of the figures given in the dividend, 
we can affix noughts, and continue the operation until it ter- 
minates, or until we have obtained as many places as we require. 


EXAMPLE 3. Divide 1:0076 by 44. 
We divide by factors where possible. 
11 | 1:0076 
4 Sabie 
0-0229 
In the first line the first figure in the quotient, 9, must be put 


in the second place to the right of the decimal point, immediately 
below the last of the figures 1:00, used in obtaining it. 
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EXERCISE 179. 


Verify each result. 
Find the following quotients : 


| ey foto 2. *834 + 3. 3. °784 +4, 

4. 11°75 +5. 5. 15°18 +6. 6. 24:15+7,. 

7. 2°592 +8. 8. 5°625 +9, 9. 4:092 +11. 

10. °315~+9. 11. -216+8. 12. -406 +7. 

13. °45+6. 14, -23+5. 15. °38+4. 

16. 9°96 + 20. 17. 130°2 +60. 18. 18°6+40. 

19. 123°36 + 24. 20. 4:144+ 56. 21. 2°3112 + 27. 

22. 63:12+16. 23. 6°705 +18. 24. -1656 +45. 

Express the results of 25 and 26 in metres. 

20. 4m. 48 cm. +80. 26. 122 m. 50 cm.+14. 
Express the results of 27 and 28 in Kg. 

27. 20 Kg. 125 g. +70. 28. 190 Kg. 980 g. + 36. 
Express the results of 29 and 30 in HI. 

29. 60 Hl. 75 1. +54. 30. 148 HI. 68 1. +72. 


157. If the divisor cannot easily be separated into small 
prime factors, the usual ‘Long’ Division arrangement must be 
adopted. 


EXAMPLE. Divide 0:0021335 by 85. 


The integral part of the dividend is 0; hence tientes 00 
the integral part of the quotient is 0. Then Quotient = 00000251 


comes the decimal point in the quotient. Then 85 | 0°0021335 
follow four noughts in the quotient, produced 170 
by the digits 0, 0, 2, 1 of the dividend, for we 433 
have to use fwe digits before we get a number 425 
213, which is greater than 85. The fifth digit 85 
of the quotient is 2. The operation then goes 85 


on as in ordinary long division. — 


To ensure the correct position of the point in the quotient it 
will be found convenient to write each digit of the quotient 
immediately over that digit of the dividend which produces it. 

PPA; K 
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EXERCISE 180. 
Find the following quotients : 


1. 213°35 +85. 2. 21:335 +85. 8. 2°1335 +85. 

4, 403:593 + 87. 5. 85°238 +17. 6. 20:09 + 98. 

7. 3°2153+79. 8. °03813+31. 9. -005635 + 23. 
10. -004368 + 52. 11. 0031464 + 46. 12. -0005135 + 65. 

In the following cases find the quotient as far as 4 decimal 

places : 
13. -0638 + 49. 14. 6°815+ 84. 15. 93°15 +48. 
16. 91+ 97. 17. °83 + 43. 18. 146°1+ 29. 


158. The sign of division may be denoted by writing the 
dividend over the divisor with a line between them (Art. 35). 


EXAMPLE 1. Lapress 22 wm EXAMPLE 2. Lapress 3 m 
decimal form. decimal form. 
We represent 59 by 59°0... 4 | 3:00000 
4 | 59°00 8 | 0°75000 
14°75 ‘09375 
EXAMPLE 3. Luzpress 32.2 om EXAMPLE 4. Hapress 332 in 
ip 265 ip 126 
decimal form. decomal form. 
359 359x4 359 359x8 ‘ 
Se ab [Art. 63 (7).] & Sse saan [Art. 63 (7).] 
=3°59 x4 = "359 x 8 
= 14:36. =2'872. 


159. A decimal in which a digit, or a set of digits, is repeated 
continually is called a Recurring Decimal. 

Recurring decimals are written in a shortened form, the digits 
which are repeated being marked by dots placed over the first 
and last of them, thus: § is written 2°6 (pure recurring decimal) 
and 22 is written ‘954 (mixed recurring decimal). 


EXAMPLE 1. Express & in EXAMPLE 2. Lapress $3 im 
decimal form. decimal form. 
3 | 8:00000 ... 2 | 21-0 
2666666 ... 11 | 10°5000000 ... 
We can continue the decimal to 9545454... 


as many places as we please, but 
it will never end. 


The quotient =2°6. 


We can continue the operation, 
but the digits 5, 4, will be repeated. 


The quotient = "954. 
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EXERCISE 181. 


Express the quotients in decimal form: 


1, 52. 2. 52. 3. 29. 4, 39. 5. 458 
6. 2. 7. 22. 8. 22. 9. 72, 10. $2 

Bega ple 882 13, £882 14 8088 15. 54° 

Use the shortest method for 16-20. 

a RL Sa ice cs Se Le ie See Bie | 
Express in decimal form : 

21. 55. 22. 17. 23. gis 24, 19 25. ar- 
Express as recurring decimals : 

26. 2. he a a 99, 14. ees 

ol. 31. 32. 13. 33. 44. 34. 31 35. yz 


EXERCISE 182. 


Using decimals, find the average of | 
1. 19-4, 148-04, 4:1. 2-17-05, 15, 5:03, 12:36: 


3. The daily readings of the barometer during a week were 
30°21, 30°31, 30°34, 30°23, 29-95, 30°15, 29°79; find the average 
daily reading. 

4. The rainfalls registered for the first six months of a year 
mere 1°23 in., 1:38 in., 1°60 in., 1°73 in.,:1°86 in., 2°10°in. ; ‘find 
the average monthly rainfall. 

5. The average monthly rainfall for the last six months of a 
year was 2:23in. The rainfalls for five months were respectively 
0°26 in., 1°34 in., 1:34 in., 3-30 in., 3-60 in.; find the rainfall for 
the other month. 

6. Find, to 2 decimal places, the average scores in completed 
innings of the following batsmen : 


Times Times 


Innings. 4106 oat: Runs, Innings. notcoute Runs, 
A 25 i! 1626. B 40 ) 2136. 
C 27 2 1281. D 47 5 2072. 


160. To divide by a decimal. 

The quotient obtained by dividing one number by another is 
the same as the quotient obtained by dividing any multiple of the 
first number by the same multiple of the second (Art. 184). 
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When the divisor is a decimal we may therefore arrange it 
in standard form, 7.c. make the divisor a number between 1 and 
10, by multiplying it, or dividing it, by the necessary power 
of 10, and then regulate the dividend by multiplying it, or 
dividing it, by the same power of 10. 


EXAMPLE 1. Divide 52°143 by 9:1. 


The divisor is already in standard form. 
Rough Check. 52 lies between 5 and 6, so that any error in the 
position of the decimal point can be easily detected. 


Quotient = 5°73 


9°1 | 5271438 
455 


6 64 
6 37 


273 
273 


Write the quotient over the dividend, the point in the 
quotient being placed over the point in the dividend. 


EXAMPLE 2. Divide 3°93084 by ‘716. 
The divisor must be arranged in standard form. 
Quotient =39°3084 + 7°16. 
Rough Check. %,9 lies between 5 and 6, so that the decimal point 
ought not to be misplaced. 
Quotient = 5°49 


7°16 | 39°3084 
35 80 


3 508 
2 864 


6444 
6444 


EXAMPLE 3. Dwvide (001778 by 028. 


It is sometimes convenient to make the divisor a whole number, 
and then divide by factors. 
Quotient = 1°778 + 28. 
7|1°778 
4) -254 
0635 
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EXERCISE 183. 
Check each result. 


Find the following quotients : 


1. 2-4+°3. Q. 4:35 +°5. 3. -049+°7, 

4. -036 + -04. 5. 384 + -06. 6. 0024 + -08. 
7, +156 + 24. 8. -0063 +45. 9. 0042 + 084. 
10. -252 + -056. 11. 5:04 + -072. 12. -21 + 035. 
13. 25:5 + 1-7. 14. -34371+6-7. 15. 00918+-017. 


16. 7°4339+-0079. 9-17. 27:2 + -085. 18. 16:9+-013. 

19. 72°5026+7°85. 20. 7:808+:128. 21. -086768+13°6. 

22. °16016 + 1°43. 23. °16016+14°3. 24. 384-006 + °123. 

25. °000133+8°75. 26. °282892+°394. 27. 3°762505 + -0785. 

28. 065341 + 00475. 29. 17:091+-0675. 30. -0830304 + 86-4. 
In the following cases find the quotient as far as 3 decimal 

places : 

31. 2°934+7°9. 32. 68°36 + 69. 33. 23°745 + :0059. 

34. 12:019 + 54:1. 35. 347°155+10°5. 36. 92°3785 + 623. 


EXERCISE 184. 


Check each result. 


Simplify the following, using the shortest method : 


Bee hae 20. 2. °0265 x 2°5. 3. 625°2 x ‘025. 

4. 12°375 x °125. §. 12°375.x 1-25....,6. ,625:2.% 0125. 
7. 783°5 + °25. 8. -0189 + 2°5. 9. 12°305 + -025. 
10. 783°5+°125. 11. 1°365+ 1°25. 12. 7°835 + 12:5. 


P (10). Problems. 


161. The following are examples of problems, involving both 
multiplication and division, solved by the Unitary Method. 


EXAMPLE. Jf 16 Kg. 1 Hg. of sugar cost 25 f. 30 c., how much 
can be bought for 14 f. 30 ¢.? 
The weight which can be bought for 25°30 f.=16'1 Kg.; 


161 x 14:3 
RAE PA I a i ae epee 14°30 f.=— 53 — Kg. 


=9'] Kg.=9 Kg. a Hg. 
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EXERCISE 185. 
1. If 57 m. of cloth cost 7 f. 60 ¢., how much would 15 m. 
60 cm. cost? 
2. What weight of copper is worth 723 f. 69¢., if 107 Kg. are 
worth 138 f. 3 ¢.? 


3. If 184 Km. of wire cost 23 f. 80 ¢, how much should 
82 Km. 8 Hm. cost? 


4. If the cost of 30 HI. 75 1. of wine is 9378 f. 75 ¢., what 
should be the cost of 2 HI. 40 1.2 


5. If 4 H1. 55 1. of wine can be bought for 520 f., how much 
can be bought for 93 f. 60 c.? 


6. If $4. 80 ¢. are equivalent to 25 f. 20 c., what is the 
equivalent of $50 in frances and centimes ? 


7. If 5 Kg. are equivalent to 11 Ib., what is the equivalent of 
22 cwt. in Kg.? 

8. If a man walks 11 metres in 5 seconds, how many kilo- 
metres can he walk in an hour at the same rate? 


9. If a train travels at the rate of 48 Km. per hour, how 
many metres does it travel in a minute? 


10. If 127 f. are equivalent to £5, what is the value of 584 f. 
20 c. in British money ? 


ll. If $179. 8 c. are equivalent to £37, what is the equivalent 
of $121 in British money ? 


12, If 1 metre is equivalent to 39:37 inches, what is the 
equivalent of 196-85 yards in metres ? 


APPROXIMATION 151 


Q. APPROXIMATION. 


162. A number, or a measure, is said to be approximately 
correct, when it is sufficiently near the true value for the purpose 
to be served. 

For example, we will return to Ex. 1, Art. 159, and put it in this 
form: “A man sells cloth at the rate of 3 metres for 8 francs, and 
we buy exactly one metre of it; what must we pay ?” 

The exact value of 1 metre would be 22 francs, or 2°6666 ... francs, 
or 2 f. 66°66 c. But there are no coins by which we can pay exactly 
2 of a franc, or 66°666...centimes. The nearest we can get to it is 
2 f. 67 c., which is therefore the approximate value of 1 metre of cloth. 
It is useless to find the value more accurately than to one-hundredth 
of a franc, 2.e. to 2 decimal places. 


168. Whatever may be the given number of decimal places to 
which the approximation is to be correct, the process is in all 
cases similar to that explained above; when therefore we omit 
all the figures after a certain number of places we determine the 
value of the last figure to be retained according to the following 
rule: If the first of the omitted figures be 5, 6, 7, 8, or 9, we 
increase the last figure retained by 1; but, if the first omitted 
figure be 0, 1, 2, 3, or 4, we make no change in the last figure 
retained. For example, 

31°73=32, correct to units’ figure ; | 7°3473=7°35, correct to 2 places ; 
31°49=31, correct to units’ figure. | 7°3439=7'34, correct to 2 places. 

164. The phrase ‘correct to 3 significant figures’ means that 
the 3 figures of highest place value are correct in the sense 
explained above. For example, 


33967 = 34000, correct to 3 significant figures, 
‘003047 = 0030, correct to 2 significant figures, 
and -0003408 = 000341, correct to 3 significant figures. 


Notre.—When the number is less than 1, 7.e. when it is a pure decimal, 
the ciphers which may immediately follow the decimal point are not 
reckoned as significant figures. 


EXERCISE 186. 
State the values, correct to the units’ figure, of 
Tr Tk: mae Gy ue TAS, 2.451 69:8. 5. 60°67. 


State the values, correct to 2 decimal places, of 
6 a784l.” +7, 3684.) 8.49°396; © 9. 12°354.-- 10. 5098. 


152 : APPROXIMATION 


State the values, correct to the nearest centimetre, of 
115. 3:67 m, 12. 14°84; cn: 138. 917 mm. 14 3°8952 m. 


State the values, correct to 3 significant figures, of 

15. 37°84 Kg. 16. 15°87 inches. 17. 1456 metres. 
18. 13-87 litres. 19. 2:206 lb. 20. 18456 yds. 

21. 927564 miles. 22. -003756 metres. 23. 39°3704 inches. 


165. To find the approximate sum of two or more numbers, 
or the approximate difference of cwo numbers, we must first give 
to each number its approximate value correct to two places more 
than are required to be correct in the result. We then add or 
subtract the numbers in the ordinary way, and write down the 
result correct to the required number of places according to the 
rules explained above. 


EXAMPLE. Jind, correct to two decimal places, (i) the sum of, and 
(11) the difference of 5°264216 Kg. and 3:376861 Kg. 


In each case we express 


each number correct to 4 5°26|42 Kg. 
decimal places (2 more than 3°37|\69 Kg. 
we want), because we cannot Sum =—8°64/11 Kg. 


be sure of having the ‘correct’ slats 
figure in the 2nd decimal ud chnenchagebeal Gh: 
place, unless we know the _. Sum=8'64 Kg. fcorrect to two 
value of the figure in the 3rd_—-Difference=1°89 Kg. | decimal places. 
decimal place, and the value 
of this figure will be affected by the carrying figure from the column 
of figures in the 4th decimal place. 

After a little practice the last two figures 11 (and 73) need not be 
written down. 


EXERCISE 187. 

Find, correct to the units’ figure, the sum of 
1. 75°3468, 10°0946, 8°7346, 60°7054. 
2. 121°8456, 92°748, 13-735, 1048176. 
3. 87°876, 123°8975, 14:8984, 213°8. 

Find, correct to the first decimal place, the difference between 
4. 87°3698 and 75-9678. 5. 784039 and ‘784689. 
6. 9°74325 and -9275. 7. 184°873499 and 97:09812. 


Find, correct to two decimal places, the value of 
8. 3:070209 + 31°732946 + 789123 + 007896. 
9. 10°84782 + 8-921 + 7°846972 + 14°8 + 17°896235. 
10. :9847892 — :729674. 11. 29°75678 — 9°8472368. 
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Find, to the nearest centimetre, the value of 
12. 3:0326 cm. + 7°324 m.+ 75-3467 mm. + 8-4293 dm. 
13. 8356 m.+13°76 mm. + 75°68 em. + 8°5673 cm. 
14. 12°7845 cem.—111:845mm. 15. 1 m.—75:8472 om. 


166. To find the approximate product of two or more numbers, 
we must work throughout to two places more than the number 
of places required. 

EXERCISE 188. 
Find the following products, correct to two decimal places : 
1. 713245 x 9. 2. 71°3245 x 7. 3. 7:13245 x 5. 
4. 713245 x 6. 5. °0713245 x 8. 6. 713-245 x72, 
7. 123°76592x4. 8. 123-°76592x20. 9. 1238-76599 x 300. 
10. 123°76592x-7. 11. 123°76592 x -08. 12. 123-76592 x -006. 


167. In the following examples the quotients are to be given 
correct to “so many significant figures.” 


EXAMPLE. Divide -00017 by -0349, correct to 3 significant figures. 
We arrange the divisor in standard form. 
Quotient = 017 + 3-49, 
Rough Approximation. — = ‘006. 
Quotient = 004871 


3°49 | 01700 
1396 


3040 


2799 The required quotient 
2480 = ‘00487. 
2443 
370 
349 
al 


EXERCISE 189. 


Find the following quotients, correct to the number of 
significant figures given in brackets: 


1. 7:45 +32 (three), 2. *00205 + 29 (four). 

3. 1°7854 + :032 (five). 4, 14:327 + 12:8 (three). 
5. 15°125+17°5 (three). 6. 37:5 + 7°68 (four). 

7. °0002 + :0163 (four). 8. 694+17-96 (two). 

9. °482 + 37:164 (two). 10. 281°5 + 13°789 (five). 
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R. DECIMALS OF CONCRETE QUANTITIES. 


168. To find what decimal one quantity (A) is of another 
(B) of the same kind. 


When B is a simple quantity we proceed as follows: 


EXAMPLE 1. xpress £1. EXAMPLE 2. Reduce 5 cut. 
17s. 33d. as a decimal of £5. 3 grs. 7 Ib. to the decimal of 
12| 3°75 pence 5 tons. 
20 | 17-3125 shillings 4/325 rs. 
5 | 1865625 pounds 20 | 58125 cwt. 
373125 of £5 5 | 0:°290625 tons 
The decimal = ‘373125. 058125 of 5 tons 


The decimal = 058125. 


In Ex. 1, we first express 33d. as the decimal 3°75d. We then 
divide by 12 to reduce to shillings, and we get °3125s. We 
add the 17s. from the given amount, and we get 17°3125s.; this, 
reduced to pounds, becomes £°865625. We then add the £1 
from the given amount, and divide by 5. 


In Ex. 2, the process is similar. 


‘EXERCISE 190. 
What decimal of 1s. is each of the following ? 
1. 6d. 2. OO. 3. OM. 4. Idd. 5. 4d. 6. 103d. 


What decimal of £1 is each of the following ? 


1. 28s 8. 10s. 9. 8s. 10. 14s. 

Ih ae 12..°S8. 18; J1L5s. 14. 19s. 

15. 2s. 6d. 16. 17s. 6d. 17. ls. 6d. 18. 7s. 6d. 
19. 15s. 6d. aa, 18s. 6d, 21. 6s. 9d. 22. 13s. Sd. 
25. 6s. 3d. 94. 11s. 3d. 25. 4s. 74d. 26. 10s. 103d. 


97. 19s. 5}d. 28% 12s. 63d. 29. 7s. 21d. 380. 15s. 93d. 


EXERCISE 191. 


In the following examples reduce the first of the two given 
quantities to the decimal of the second : 


Le. 13.000. 5 28. 21s Sas 208 
3. 3s. 44d.; 5s. & £1,168; 232. 


DECIMALS OF CONCRETE QUANTITIES 155 


SLI is Gd x 1 £3: 6. £3. 17s. 104d.; £5. 
7. 12s. 81d.; £10. 8. £5. 17s. 74d.; £100. 
% £1. lis. 3d.;. £1000. 10 2s. Ged exe 15s. 

ll. 7s. 104d.; 1 guinea. 12. 3s. 1dd.; £1. 5s. 


EXERCISE 192. 


In the following examples reduce the first of the two given 
quantities to the decimal of the second: 
f. 4002-28 1b. 2. 4 cwt.; 1 ton. 3. 5 cwt.; 1 ton. 
4. 9in.; 1 foot. 5. 220yds.;1 mile. 6. 1 pint; 1 gallon. 
@. IT ewt. 2 qrs.; 1 ton. 8. 1 qr. 14 lb.; 1 ewt. 
9. 7 cwt. 3 qrs.; 1 ton. 10. 3 qrs. 14 lb.; 1 ton. 
1. lqr. 10 lb. 802; lewt. 12 4 cwt. 2 qrs. 7 Ib.; 1 ton. 
13. 3 cwt. 2 grs. 14 Ib.; 5 tons. 
14. 12 days 22 hrs. 3 min.; 30 days. 


169. When B is a compound quantity we proceed thus : 


EXAMPLE. Express 7s. 6d. as a decimal of 12s. 6d. 
7s. 6d.=15 stxpences ; 
12s, 6d. =25 scapences. [Compare Art. 106.] 
The quotient of 15 divided by 25=the required decimal. 
5 | 15:0 
sao 
6 
The decimal =‘6, 


EXERCISE 193. 


In the following examples reduce the first of the two given 
quantities to the decimal of the second : 


Oo POS Ong 8 18s GO: 2. 14s. 6d.; 19s. 4d. 

3. 13s. 103d.; 18s. 6d. Mom hiss 240)s Oe ed. 

5. 6s. 63d.; 10s. 6d. 6. 3 qrs. 21 lb.; 1 cwt. 1 qr. 
7. 3min.12 sec.; 5 min. 20 sec. 8. 14 Ib. 8 oz.; 18 lb. 2 oz. 
9. 5 tons 6 cwt. 2 qrs.; 17 tons 15 ewt. 


10. 1 yd. 2 ft. 5 in.; 2 yds 2 ft. 8 in. 
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170. To find the value of a given decimal of a quantity. 


EXAMPLE 1. Find the value 
of £3°6125. 


£3 | 6125 
20 

12|:25 shillings 
12 


3|-0 pence 


Value=£3. 12s. 3d. 


EXAMPLE 3. Find the value 
of 9°875 of 5s. 10d. 


9°875 of 5s. 10d. 
=9°875 x 70 pence 
=691'25 pence 
=57s. 74d. 
=£2. 17s. T2d. 


EXAMPLE 2. Find the value 
of °6125 of £3. 


6125 
3 


£1 | 8375 
20 
16|°75 shillings 
12 


9 kon pence 
Value=£l. 16s. 9d. 


EXAMPLE 4. Find the value 
of 8125 of 2 tons 4 cwt. 


*8125 of 2 tons 4 cwt. 
= '8125 x 44 cwt. 
=—3°25x11 cwt. 
= 35°75 cwt. 
=1 ton 15 ewt. 3 ars. 


EXERCISE 194. 


Find the value of 
1 33626.0f 21h 2. 
4.°738125 of. 01. 5. 
7. ‘07625 of £5. 8. 
10. 9°68125 of £5. 11. 
13. °781250flewt. 14. 


16. °05875 of 5 tons. 17. 
18. :003125 of 1760 yards. 19. 
20. ‘0375 of £3. 10s. 21. 
22. *325 of 1 ton 10 cwt. 23. 


24, 625 of 3654 days. 20. 


2875 of £1. 
‘76875 of £1. 
‘06875 of £4. 
5:928125 of £1. 
77-8125 oflewt. 1. 
‘430625 of 30 days. 
‘6875 of 6s. 8d. 

1875 of £4. 2s. 8d. 
856 of 2 cwt. 26 lb. 
02625 of 3 ewt. 14 Ib. 


8, 15625 of £1. 

6. 790625 of £1. 

9. :053375 of £100. 
12. 4°3125of 1 guinea. 
‘2375 of 1 week. 
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S. DECIMALISATION OF MONEY. 


171. We know that 
2s. = zg Of £1=L£:1; dividing by 2, we find that 1s.=£:05; 
and again dividing by 2, we find that 6d. =£:025. 


By means of these results we can express as an exact decimal of 
£1 any amount which consists only of shillings and a sixpence. 
Thus 4s. = £:20 ; 7s. =£°35 ; 5s. 6d. =£°275; and 11s. 6d. =£°575. 
We will now show how sums of money less than 6d. may be 
dealt with. 

We have found that 6d.=£-025; dividing by 6 we find that 
ld. =£-0043 ; and again dividing by 4 we find that 4d. = £:001 4. 
Thus we see that a farthing is nearly equal to £-001, and in 
order to express approximately as the decimal of £1 a sum of 
money not greater than 3d., we simply multiply £:001 by the 
number of farthings in it. j 

But if the sum of money is greater than 3d., and not greater 
than 6d., we multiply £:001 by 1 more than the number of 
farthings, in order to take into account, to some extent, the 
fraction 3‘; in the relation 1d. = £:00134. 


Thus 27d.= 9f.; .. 24d.=£-009 approximately ; 
but 45d.=18f.; .. 43d.=£-019 approximately. 

172. We can now express any sum of money as the decimal 
of £1, correct to 3 places. In practice we express the 
shillings and the sixpence (if there is one) as exact decimals of 
£1, and we add to the sum of these decimals the result of multi- 


plying £:001 by the number of farthings (or that number 
increased by 1). Thus 


£5. 7s. 44d.=£(5 4°35 +019) = £5°369, 
and £2. 83. 71d. = £(2 + 425 + 006) = £2°431. 


The operations here described should be performed mentally, 
the result only being written down. 
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EXERCISE 195. 


Express the following sums of money as decimals of £1, correct 
to 3 places : 


1. 2s. 6d. 2. Ts. 6d. 3. 15s. 6d. 4. 18s. 6d. 
5. bs. 14a. 6. 13s. 24d. 7. 9s. 12d. 8. 17s. 2d. 
9. 3s. 3d. 10. 11s. 4d. 11. 14s. 53d. 12. 19s. 44d. 
13,2105. O20. , 145 1s. 720, 15. 6s. 8d. 16. 12s. 84d. 


17. ls. 94d. 18. 4s. 10d. 19. 13s. 103d 20. 18s. 113d. 


173. To convert the decimal of £1, correct to 3 places, into 
shillings and pence we reverse the process described in Art. 172. 
We translate the figures in the first 2 decimal places into shillings, 
and the part £025 (if it occurs) into 6 pence; the remaining 
portion, if any, will lie between £:001 and £-023, and can be 
translated at once into farthings and then into pence. Thus 


£559 = £550 + £:009 =11s.+ 9f.=11s. 214.; 
£665 =£°650+£015 = 133.414 f,=18s. 34d. ; 


£:379 =£°350+£:0254+£004= 73.4+6d.4+ 4f.= 7s. Td.; 
£891 =£:8504+£:0254+ £016 =17s.+ 6d.4+15f = 17s. 93d. 


174. If the decimal of £1 is given to more than 3 places, 
its value correct to 3 places is obtained by omitting all the 
figures after the 3rd decimal place, and adding 1 to the figure in 
the 3rd place if the figure in the 4th place is 5 or greater than 5. 

Example. Find, to the nearest farthing, the value of £5°78456. 


£5°78456 = £5'785, correct to 3 places, =£5. 15s. 83d. 


EXERCISE 196. 
Express in £. s. d., correct to the nearest farthing: 
1, £:059. 2. £3°741. 3. £8°155. 4. £3°775. 
5. £2°7163. 6. £:0696. 7. £8°7382. 8. £1:039. 
9, £3°7645. 10. £5:°2567. 11 £3:1459. 12 £°8481. 
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T. DECIMAL MEASURES OF AREA. 


175. In the Metric System the unit of area is a square of 
which each side is a metre in length. It is therefore called a 
Square metre. . 

If the pupil will draw on squared paper a square whose side 
contains 10 units of length, he can satisfy himself that this square 
contains 10 x 10 small squares, é.e. 100 units of area, 

In the table of metric square measures each denomination is 
therefore 100 times the next smaller denomination : 


10, or 100, sq. millimetres (sq. mm.) = 1 sq. centimetre (sq. cm.). 


10”, or 100, sq. centimetres =1 sq. decimetre (sq. dm.). 

10”, or 100, sq. decimetres = 1 sq. metre (sq. m.). 

10?, or 100, sq. metres =1 sq. decametre (sq. Dm.). 
10”, or 100, sq. decametres = 1 sq. hectometre (sq. Hm.). 
102, or 100, sq. hectometres =1 sq. kilometre (sq. Km.). 


In the reduction of metric square measure we must remember 
always to have two figures to express the number of each 
denomination, and to supply the place of a missing denomination 
by two 0’s. 


EXAMPLE 1. Lapress 5 sq. m. 3 sq. dm. 51 sq. em. im sq. em. 


sq. m.|sq. dm.|sq. em, 
5 8q.m.3sq.dm.51sq.cm.= 5 | 03 | 51 


=50351 sq. cm. 


EXAMPLE 2. Euapress 34567 Sq. CM. in sq. M., ete. 
3/45/67 sq. cm. =3 sq. m. 45 sq. dm. 67 sq. cm. 


EXAMPLE 3. Find in sg. metres the area of a rectangular pane of 
glass, 1 m. 58 em. by 1 m. 45 em. 


The length=1°58 m., and the breadth=1°45 m. ; 1°45 
“. the area=1°58 x 1°45 sq. m. 7682 
0790 


=2°291 Sq. mM, 2°29] 
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EXERCISE 197. 


Express in square centimetres : 
1. 39 sq. dm. 7 sq. cm. 2. 5 sq. m. 12 sq. cm. 
8. 3 sq. m. 5 sq. dm. 8 sq. cm. 


Express in square metres, etc.: 
4. 63004 sq.cm. 5. 50921 sq.cm. 6. 5001509 sq. mm. 


Verify 7-14 by calculation, and give the results in sg. cm. 
On squared paper draw the squares having sides as given below, 
and find their area by counting squares : 
7. 36mm. 8 73 mm. 9. 8°6 cm. 10. 6:8 cm. 
On squared paper draw the rectangles, the measurements of 
which are given below, and find their area by counting squares : 
11. 49 mm. by 38 mm. 12. 49 mm. by 1°8 cm. 
13. 6°7 cm. by 39 mm. 14. 7:3 cm. by 8°6 cm. 
Find, in sq. metres, the area of a floor whose length and 
breadth are respectively 
15. 17m.and10m.5dm. 16. 14m.25cm.and 8 m. 40 cm. 
17. 16°84 m. and 12°75 m. 18. 15°73 m. and 13°37 m. 
Find the length of a room whose area and breadth are 
respectively 
19. 1795-36 sq. m. and 45°8 m. 
20. 190 sq. m. and 12 m. 50 cm. 
21. A window, 1:°616 sq. metres in area, is to be glazed with 


panes of glass each 25:25 cm. by 20 cm.; how many panes will 
be required, and what will be the cost at 75 centimes per pane? 


22. Find the cost of paving a court, 27 m. 35 cm. by 19 m. 
64 cm., at 5 f. 25 c. per square metre. 


176. In measuring land, a square decametre is called an are. 
The terms derived from this are the centiare (=1 square metre) 
and the hectare (=1 square hectometre). 

100 centiares (ca.) =1 are (a.). 
100 ares =1 hectare (Ha.). 
100 hectares =1 sq. kilometre. 
ROUGH EQUIVALENT: 
2 Ha.=5 acres. 
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EXAMPLE. Find in ares the area of a field 175 m. by 144 m. 
Length=17'5 Dm., and breadth=14'4 Dm. ; 


.. the area=17°5 x 14°4 sq. Dm. 
= 252 ares 


= Ha. 52a. 


Nore. When the result is required in ares it is best to express the 
length and breadth in decametres ; the product will then be the number of 
sq. decametres, 7.¢., ares. 


EXERCISE 198. 
Reduce 


1. 68 sq. Km. 49 Ha. to ares. 
2. 5 sq. Km. 7 Ha. 5 a. to ares. 
3. 234587 centiares to Ha., ete. 
4. 786845 ares to sq. Km., ete. 
Find, in Hectares, ares and centiares, the area of a piece of land 
5. 755 m. by 634 m. 6. 3°756 Km. by 786°5 m. 
Find, in metres, the length of a piece of land whose area ana 
breadth are respectively 
7. 14 Ha. 67 a. 85 ca. and 775 m. 
8. 585 Ha. 91 a. 35 ca. and 5°865 Km. 
9. A piece of land is 625 Km. long and ‘38 Km. broad; find 
its value at 730 f. per Ha. 


10. A piece of land 2354 metres square is sold at 275 f. 25 ce. 
per Ha. ; how many francs does the whole sell for ? 
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U. DECIMAL MEASURES OF VOLUME. 


177. The metric measures of volume are derived from the 
metric measures of length in the same way as the British 
measures of volume are derived from the British measures of 
length. 


10%, or 1000, cubic millimetres (c.mm.) = 1 cubic centimetre (c.cm.). 
10°, or 1000, cubic centimetres = 1 cubic decimetre (c.dm.). 
10°, or 1000, cubic decimetres = 1 cubic metre (c.m.). 


In the reduction of metric measures of volumes we must 
remember always to have three figures to express the number of 
each denomination, and to supply the place of a missing denomin- 
ation by three 0’s. 


EXERCISE 199. 
Express in cubic centimetres : 


1. 72c.dm.57lecm. 2 87cedm.25ecem. 3. 3em. 152¢cdm. 


Express in cubic metres, ete. : 


4. 37215 c.dm. 5. 1003401 c.cm. 6. 78064072 c.cm. 
Find the volume of a cube whose edge measures 
7. 3:4 m. 8. 5°9 m. 9. 96, m. 


Find the cubic content of rectangular blocks of the following 
dimensions : 


Length. Breadth. Depth. 
10. 5:7 em. 3°1 cm. 1‘7 em. 
i1..6°D. cm, 2°6 cm. 1°8 cm. 

ig. 18:7 om: 8:4 cm. 4°5 em. 

13. 21:6 cm. 14°7 em. 20 cm. 

14. 1 m. 17 cm. 1 m. 17 em. 1 m. 17 cm. 


16. 83: Yn. 64 dm. 4m. 24 em. 
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V. FRACTIONS. 


V (1). Introduction. 


178. We will now treat more fully a matter which was 
mentioned briefly in Art. 37. 

If a quantity be divided into any number of equal parts, one or 
more of these parts is called a fraction of the quantity. 

If, for example, we have the amount of a shilling in penny 
pieces, we have 12 pennies altogether; and if we divide it into 
3 equal parts we shall have 4 pennies in each part. 

Each of these equal parts is called one-third of the whole 
shilling, and its relation to the shilling is expressed by the 
symbol 3. Thus 4 pence=4 of 1 shilling. If we take 2 parts 
together there will be 8 pennies, and their relation to the whole 
shilling is described as two-thirds, and is expressed by the 
symbol $. 

179. It will be seen that the number JCelow the line gives a 
name to the parts; for this reason it is called the denominator. 

Also, since the number above the line denotes the number of 
equal parts that are taken, it is called the numerator. 

Thus in the symbol 3, 3 is the denominator and 2 is the 
numerator. 


180. Fractions represented in the form }, 2, 2, etc., are called 
VULGAR FRACTIONS, that is, common fractions. 


181. When both the numerator and the denominator are 
integers the fraction is called a simple fraction. 


182. To find the value of a fraction of any given quantity, 
we divide the quantity by the denominator when the numerator 
is unity; but when the numerator is greater than one, it is 
generally more convenient to multiply by the numerator first and 
then divide the product by the denominator. 


EXERCISE 200. 
Find the value of 


1. 3 ofa guinea. 2. 3 of 10s. 5d. 3. 2 of 4s. 6d. 

4. 2 of 14s. 33d. 5. % of 1 yd. 6in. 6. 2 of 1 ft. 3 in. 
7. 3 of 2 gall. lqt. 8 of 2 gall. 2 qts. 9. & of 16 lb. 8 oz. 
10. 3%, of 17 tons 15 ewt. 11, 3 of 1 hr. 21 min. 40 sec. 


12. +4 of 43 gall. 2 qts. 13. 5%, of 16 yds. 1 ft. 6 in. 


164 | FRACTIONS 


183. We can pay a debt of 10s. by paying over either 1 half- 
sovereign, or 4 half-crowns, or 5 florins, or 10 shilling pieces, or 
20 sixpenny pieces, or 40 threepenny pieces, and in many other 


ways too. 
But 1 half-crown = $ of £1, 
. 4 half-crowns = 4 of £1. 
Similarly 5 florins = 5, of £1, 
10 shillings =38 of £1, 
and 20 sixpences =29 of £1. 


Hence + of £1, 33, of £1, 42 of £1, 29 of £1, are each equal to 
10s., or + of £1; and therefore the symbols 3, 4, 7, $0 Zo are 
equivalent to one another. Thus the same fraction may be repre- 
sented by many different symbols. 


184. From this illustration we see that the numerator and 
the denominator of a fraction may be divided, or multiplied, by 
the same number without altering the value of the fraction. 


185. When there are no factors common to numerator and 
denominator, the fraction is said to be in its lowest terms. 


186. When there are factors common to numerator and 
denominator, a fraction may be reduced to its lowest terms by 
dividing both numerator and denominator by their H.C.F. 


EXAMPLE 1. Reduce 353; to EXAMPLE 2. Reduce $24 to 
ats lowest terms. ats lowest terms. 
eee €3 SET - SX TRer 
1S'6 4. 5x9 Cee Se ee RS eg 
wil =a 
abe Sen eee 


EXERCISE 201. 
Reduce each of the following fractions to its lowest terms : 


1,888, g, 15 8, 35. 4, 18. 5. 18, 
6. 28. 7. 32 g. 45, 9, 38, 10. 42. 
ll. 22, 12, 25 13, 48. 14, 85, 15. 535, 
Mii chee. 17. ais 16 th. Oe 20. 182, 
eS Me oe ee ae me ert Ge ee 


V (2). Comparison of Fractions. 


187. To compare one fraction with another we first substitute 
for them equivalent fractions in which the equal parts have the 
same name, that is, we determine equivalent fractions with equal 
denominators. 
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For example, in the case of & the equal parts are séaths, and in 
the case of ¢ they are ninths. But 
CORY by eae 


- LS Ce eek aa 
Cr SxS ES? and 95) OSGi al 


‘. 
The parts are now 18¢hs in both cases, and we see at once that 
the first fraction is the greater. 


188. The common denominator may be any common multiple 
of the original denominators, but we ought to take the /east. 


EXERCISE 202. 


Determine which is the greater in each of the following pairs 
of fractions : 


1. i and 3. 2. 2 and 3. 3. 2 and 2. 4, 5 and ¢. 
6 5 3 i 2 ip 4 5 
5. $ and 2. 6. ~,and4. 7 2and74. 8 § and q%. 


189. To compare, and arrange in order of magnitude, three or 
more fractions, we find the L.c.M. of the denominators, and 
replace each fractional symbol by one which has for its denomi- 
nator this L.C.M. 


Exampie. Reduce 21, 14, $, gy to equivalent fractions having a 


common denominator, and arrange them in order of magnitude. 

We find that the t.c.m. of the denominators=126 ; and that 
Ms, dias de=1i03 
hence their ascending order of magnitude is 


ae Bee OG he Be heed Dea eeey & | 
ELE es, via. 126 %G. age BI 63» 14° 


190. The four fractions in the preceding example may for 
comparison be represented graphically by the areas A, B, ©, D 


in the diagram. These areas contain 3, 30, 62 and 99 squares 
respectively. The unit in each case is made up of 126 small 
squares. It is only by using the same unit that comparison 
becomes possible. 
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EXERCISE 203. 


Express by equivalent fractions having the least common 
denominator, and arrange in ascending order of magnitude : 


7 pes if 2 8 5 eee fe 5 
1. 4, 2 and 55. 2. 7, 3 and 3. 3. 3, 5 and 3. 

i ea is 7 BAe 22 3 5 2 4 9 
4.33 gand;y. 5. §% §, § and yp. 6. ys) 3 3 and yo. 


Express by equivalent fractions having the least common 
denominator, and arrange in descending order of magnitude : 


1 pd 4 3S 8 
+ and 212. 9. §, and ;&. 


V (3). Impreper Fractions and Mixed Numbers. 


191. When the numerator of a fraction is less than the deno- 
minator, the fraction is called a proper fraction; when the 
numerator is greater than the denominator, the fraction is called 
an improper fraction. For example, 12 is a proper fraction ; and 
+s 1s an improper fraction. 

192. A number made up of a whole number and a proper 


fraction is called a mixed number. For example, 33, which 
means 3+4, is a mixed number. 


193. In the following examples we will show how to express 
an improper fraction in the form of a mixed number. 


EXAMPLE. JLzpress 25 as a mixed number. 
42=25 third-parts 
=24 third-parts+1 third-part 
=8 units+1 third-part 
= 83. 
Hence, ¢f we divide the numerator of the improper fraction by the 
denominator, the quotient obtained will be the integral part of the mixed 
number; and the fractional part will have for its numerator the 


remainder after the division, and for its denominator the original 
denominator. 


194. If there is no remainder after the division, the improper 
fraction represents a whole number. 


EXAMPLE. Lzpress $2 as a whole number. 

The numerator can be divided by the denominator without 
remainder, and the quotient is 5. 

Hence 


= 5, 


alr) 
wo 
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EXERCISE 204. 


Express each of the following improper fractions as a mixed 
number, or as a whole number: 


1 a2. Q, 42. a 4, 83. 5. 22. 
6. 83, 7, 198, g, 125, 9, 120, 10, 322. 
is) CRESS | ap eS Vn earn Cegeee ae ie age 


195. To express a mized number in the form of an «proper 
fraction is the converse of the preceding. 


EXAMPLE. Lzpress 34 as an improper fraction. 
Each unit= 5 fifth-parts, 
- 8 units and 4 fifth-parts=19........0000e. : 
+ Sha 22, 

Hence, if we multiply the integral part of a mixed number by the 
denominator of the fractional part, and add to the product the nume- 
rator of the fractional part, the result will be the nwmerator of the 
improper fraction ; and the original denominator will be its denominator. 


EXERCISE 205. 


Express each of the following mixed numbers as an improper 
fraction : 

1. 6%. 2. 5g. 3. 44. 4. 544. 5. 10%. 

Pe 1. Le. 8. 173. 9. 192. 10. 212. 

11, 323. 12. 434. 18. 54,5. 14 6575. 15. 78,5. 


Express the whole numbers 
16. 3, 5, 7, 9 as fractions having 7 for their denominator. 
17. 4, 6, 8, 10 as fractions having 11 for their denominator. 


V (4). Addition and Subtraction. 


196. We will now consider how two or more fractions may 
be added together, and the result expressed by a single fraction. 


EXAMPLE. Add together 3 and 3. 

We must first express them as parts having the same name, ve. as 
fractions with the same denominator. The .c.m. of the denominators 
is 15, and we find that 2=,%, and #=}9. 

Hence the fractions to be added are equivalent to 9 fi/teenth-parts 
and 10 fifteenth-parts, and the result of addition is clearly 19 Jifteenth- 
parts. The process may be stated briefly as follows : 

g+2=20+ 4-1 st. 
In the same manner we add together three or more fractions. 
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197. The process may be illustrated graphically by the 
accompanying diagram. We will add together the fractions 
= On ae 
9 ES 

The figure ABCD represents the whole 
unit, and contains 45 squares. 

The figure ABFE contains 20 squares, 
and therefore represents the fraction 
29, or 4. 

The figure EFLKHG contains 6 squares, 
and therefore represents the fraction 
Tp) OF 75. i 

Hence ABLKHG represents the sum of the two fractions. It 
contains, however, 26 squares, and it therefore represents also 


‘ 1 2 4 2 Ja 26 
the fraction 2§. Hence the sum of 4 and 3% is 28. 


Notr. The number of squares in the unit should be one which can 
be divided by each of the denominators (Art. 190). Generally the L.c.m. 
of the denominators will be the best number to take. 


EXERCISE 206. 
Draw diagrams to illustrate the following examples. 


Add together the following fractions : 


1 $43. 2. +2. 3. $+. 4. +4, 5. $+. 
6. $4+4. 7 $4+H. 8. $+4. 9. $+4. 10. $+7 
11. $4342, 12. +244. 138. 34+ 7424+ 5. 
14. $4+2+4+4+,5. 16. $+$4+3,+2. 16. 34+$4+,5+2 


198. If some of the fractions are mized numbers, we add 
together the integral parts at once and treat the fractional 
parts as in the last section. 


EXAMPLE. Add together 2+ 21432412. 


$--284+-334+12=64+2414342 
— 6 4. 724204904105 
120 


=6+ 785 
SS 6 + 2345 
= 8%. 
EXERCISE 207. 
Add together the following fractions : 
1. 1345+ 32. 2. 2541451 
3. $4+7$4+64 48. 4, 37, 4+2$453. 
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5. 224554438, 6. 7+34+31462, 

7% 5348427412, 8. 65+ 5+ 22412, 
- 8344472461 10. 55+ 33442412, 

Th. 344554224102. 12. $+ 23343481, 


199. In subtraction, as in addition, we express the given 
fractions as fractions having the same denominator ; their differ- 
ence will then be found by subtracting the smaller numerator 
irom the greater. 


EXAMPLE. Find the difference between 3 and 8, 
ab 


2—3—10_ 9 _.10-9__ 3 
UO Loon Lat) Band 


200. If the fractions are mized numbers, we subtract the 
whole numbers and the fractional parts separately. 


EXAMPLE. Find the difference between 64 and 24, 
6$-23=6-24+4-1i44 8-345 


EXERCISE 208. 
Find the value of each of the following expressions : 


Biage goat ok, ae deo 

oe aa 6. 3-% 1 3-3. 8. 5d 

9. 614-33. ~ 10, 91-31 ll. 52-21 ye scot 
PDS tidal a Uae an gate 16. 82-33, 


201. If the fractional part in the larger mixed number is 
less than in the smaller, we proceed as in the following example. 


EXAMPLE. Find the difference between 43 and 28. 
4$—23=24+}-2-944-99. 5 7 
EXERCISE 209. 
Find the value of each of the following expressions : 
hi DOS Oy. 22) YORE te 7 8, TOR = 83, 4. 142-95. 
5. 82-64, Coes mile. ui he Poe OS, 8. 122-74, 


o 153 — Tay 10. 163-65. 11, 182-65, 49 231 — 10,2,. 


202. We will now consider some examples which involve 
both addition and subtraction. 
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EXAMPLE 1. Eapress 14+2-$+3-8 'y 4 single fraction. 


We see, by inspection, that the L.c.m. of the denominators is 24. 
8 __12+16-18+4-9 
% 24 ° 


The sum of the terms in the numerator which are preceded by + is 


the given expression =2477= 34 
EXAMPLE 2. Simplefy EXAMPLE 3. Simplify 
Db +34 — 4h 13465. ph-3-1f-§ 
Expression =6+3+3-4-8+6 | Expression = 44 6-22-5120 
+10-—6-20+ = 
Gate il a 20+25 =44 5-88 
—26 
=6+ > =#=Es 
= 624 eer ay i) 
30 
— 64. —4—98 
= 18. 
EXERCISE 210. 
Simplify 
1, 343-4. Q. 243-5. 3. §-754+45. 
4. 15341}-33. 5. 32442 -13%. 6. 1384-98427 
7. 102-67, -4$+ 33. 8. 88-25 -{5 - 33. 
9. 9,5, -4- 23-4. 10. 8£-44+7} - 5$ 


V (5). Multiplication by a Whole Number. 
903. Just as 4 shillings x 3=12 shillongs, 


so also 4 fifth-parts x 3=12 jifth-parts ; 
that is, 4x 3=12. 
nae 4 8x4 3x4 4 
Similarly Tee TRE ae 


Hence, to multiply a fraction by a whole number, we multiply the 
numerator, or (when possible) divide the denominator, by the number. 


204. The resulting fraction must always be expressed in its 
lowest terms, and an improper fraction must be expressed as a 
mixed number. 


EXAMPLE. Multiply 4 by 6. 


4x6 4x2x3 4x2 8 
eS —— SS ———— SS 
rsXS=T5 15 5 pale 


FRACTIONS 17] 


Hence, if the multiplier consists of factors, some of which are also 
factors of the denominator and others not, the result may be obtained at 
once by removing common. factors from the multiplier and the deno- 
minator, and multiplying the nwmerator by the factors of the multiplier 
that remain. This process is called cancelling common factors, 


205. The diagram in the margin illustrates the process 
graphically. The figure ABCD contains {5 
Squares, and the figure AXZY contains 4 
Squares. The figure AXZY represents 
therefore +4; of the figure ABCD. Three 
such strips as AXZY make up the figure 
ABRY, which therefore represents the re- 
sult of multiplying + by 3. The figure 
ABRY contains 12 squares, and is therefore 
73 Of the figure ABCD. Hence the result 
of multiplying 54 by 3 is Ter 

If we take 6 strips such as AXZY we make up the figure ASTY, 
which contains 24 squares and is therefore 75 of the figure ABCD. 
Thus the result of multiplying 54 by 6 is 24, or s, or 13, 


5 15? 


206. To multiply a mixed number, we multiply the whole 
number and the fractional part separately, and add the products. 


EXAMPLE. Multiply 23 by 3. 
23x 3=2x34+4x3=643=6411=72, 
EXERCISE 211. 
Multiply 
1. 4 by 2 and 3. 2. x5 by 5 and 9. 3. 3% by 11 and 5. 
4, .° by 9 and Be Ole by Oo and 11 6. Zs by 7 and 14. 
7. 24 by 4 and 5, 8. 43 by Tand1l. 9 64 by 3 and 12. 
10. 77 by 4and 15. 11. 8 by 13 and 19. 12. 332 by 2 and 11. 


V (6). Division by a Whole Number. 
207. Justas 12 shillings +3=4 shillings, 


so also 12 fifth-parts + 3 =4 Jifth-parts ; 
that is, ToS, 
Similarly Tz+2=6 twenty-cighth parts ~ 2 
= 3 twenty-eighth parts ; 
that is, 7 2=3%,. 
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Hence, to divide a fraction by a whole number, we multiply the 
denominator by the number, or (when possible) divide the numerator 
by the number. 


ExAMPLe. Divide 2} by 7. 
13 ysis 
6x7 42 


Factors common to numerator and denominator should be removed 
first. 


13 
lt Fes ee f 
peta e+ 


EXERCISE 212. 

Divide 

fe Shy! 40, T. oe by Sh 5) Sens me 
4 + by 2, 4 8 5 tgby 3, 5,30. 6 x 
7, Qi by 2% 6,14. 8 3eby 4, 9,11, 9 165 by 5, 7, 10. 
10, 32 by 17, 34, 85. 11. 43 by 19, 38, 95. 12 35 by 5, 11, 46. 


EXERCISE 213. 
Find the average of the following numbers: 
1, 23, 53, 4%, 85. 9. 52, 34, 43, 14. 8. 32,4, 7, 63. 
4, 34,12, 2, 1%. 5. 43, 27, 23, 13. 6. 43, 15, 93, 2%. 


V (7). Multiplication by a Fraction. 


908. To find 2 of a quantity, the quantity must be divided 
into 3 equal parts, and 2 of these parts be taken. Hence, to find 
2 of 5, we first divide ; by 9, and then multiply the result by 2. 


Bug eure oe a) 
— —_=9 = =, 

mans 3 le =4Xe07-3x7 21 

Similarly 3 of ERS 3 x te ae 


Thus, to multiply one fraction by another, we multiply the nwme- 
rators together to obtain the numerator of the product, and we multiply 
the denéminators to obtain the denominator of the product. 


909. A fraction of a fraction is called a compound fraction. 


210. The diagram (i) illustrates the multiplication of } 
by qt 
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The figure ABCD contains 55 squares in 11 columns of 5 squares 
each, and the figure ABFE is made up of 7 of these columns. The 
figure ABFE is therefore {4 of the figure ABCD. 

Again the figure ABFE is made up of 5 rows of 7 Squares each, 
and the figure AGHE is made up of 3 of these rows. The figure 
AGHE is therefore 3 of the figure ABFE ; but ABFE is zz of ABCD ; 


". AGHE = of 5% of ABCD. 


mae eet 

pp 

SNGeGeG Gama ttt 
et ag {H- Piet | HHH 
oes ae LE fe lc OF 
Se 
EF Ee 
SEE EEEPECEELEH BER 

But AGHE = 21 of ABCD, since AGHE contains 21 squares and 
ABCD contains 55. Hence we see that 2 of j4 of a thing is the 
same as 24 of it. 

The second diagram (ii) illustrates the multiplication of 5i 
by 53, the result being 304. 


211. If there are any factors common to either numerator and 
either denominator, they should be removed before multiplication. 


Thus Senin N's Ouse Bil 
£56, 1293x574 363 x3 9 


212. It follows from Art. 208 that such an expression as 


1 Bisnis Pived ie | 1x3x7 
5 of 5 of i es of Beil and also that the latter = 5-47 


Thus the product of any number of fractions is a fraction which 
has for its nwmerator the product of the original numerators, and for 
its denominator the product of the original denominators. 


213. If there should be any mixed numbers among the fractions 
to be multiplied, we substitute for them their equivalent improper 
fractions. 


EXAMPLE. Simplify 34 x 58 x 38 x 3, x 2. 
ae 
‘Lhe product =5 x - iy q x = 


Le 
11 
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EXERCISE 214. 


Multiply 

1. 3 by 3, Ym vs 2. wy by % vo 1 

3 aT by 35) 2B 35 4 25 by ie $6 oF 

5. 23 by 3 a & 6. 33 by Bm & 

7. 53 by yp re 2 8. 3G by 23, 53, 75. 

9. 71 by 18, 43, 25- 10. 5,8, by 33, 275, 5z 
Find the value of 

11. 1 of 3 of . 12. 4 of 2 of +. 

13. 2x3x4x3x7. 14. 22x 3ex +2. 

1b. 2x 14x3x 39. 16. 12x14x1ixlgx th. 

17. 4+ of 8,3, x# x 94. 18. 52 of 3, x 254 of 3f5. 


V (8). Division by a Fraction. 


914. It is essential to the common definition of division that 
the divisor should be a whole number, but if we extend the 
definition and consider dividend, divisor, and quotient, merely as 
quantities, such that 


Dividend = Divisor x Quotient, 


we may allow the divisor to be a fraction or a mixed number, 
and we may consider the quotient as merely answering the 
question—‘ By what must the divisor be multiplied in order that the 
result may be the dividend?” 

Thus the quotient of 7 divided by 8 is ¢; that of 35 divided 
by Lis 7; that of 7 by 3} is 2; and that of 28 by 3 is 93. 

We may thus consider a fraction to represent such a quantity, 
that when it is multiplied by the denominator the result is the 
numerator. 


915. Again to divide 3 by #, we have to find a quantity 
such that if we multiply it by 8, the product will be 7%; 


16> 
*. the quantity x $x 7= x7; 
*. the quantity x 5=, x7; 


*. the quantity =,% xf=$3 


Hence, to divide one fraction by another, we invert the divisor and 
multiply. 
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EXAMPLE 1. Divide + by at | EX. 2. Divide 33, by 4it 


“a 


1 7 7 
ae Ree ar Sub en Aad £2 ae 
See re yf oO be AG at Ras @ gto n a go amy 
Berd 3 3 
We cancel factors common to Mixed numbers must be first 


numerators and denominators | expressed as improper fractions. 
after the divisor has been in- 


verted. 
ene EXERCISE 215. 
lw by hhh SF 2. ro by rd0) # op B 
3. as by 2, 3 ats a5 4. 3 by 35, & + a5. 
5. 29 by 3, 3, 7 43 6. § by 53, 23, 44, 62. 
7. gy by lye, 52, 43, 1,8. 8. 47 by 52, 33, 94, 42 
Simplify the expressions : 
9. 337+6A4. 10. 155+ 2638. il. 1834+ 489, 
12. 344+ 28 13. $3 +6 14, 213214 
15. 527 +137 16. 8£4 +213 17, 3it+ O's. 


V (9). Brackets. 


216. We have already illustrated brackets with simple quan- 
tities (Art. 19, 29, 30 and 39). 


From those illustrations we learnt that numbers enclosed in 
brackets must be reduced to their sumplest form, before any of the 
operations indicated by signs outside the bracket can be performed. 

EXAMPLE. Simplify (53 — 27x) + (93 + 42). 

(5g — 275) + (93+ 42) = dye + 13 


Nors. Asan introduction to Exercise 216 pupils should revise Exercises 
15 and 20. 


EXERCISE 216. 
Simplify the expressions : 


1. 152- (73 +62), 2. 151 (73 - 62). 
B43 (52+ 18). 4. 1222 (24), 


5. (151-2) = 73, 6. (10248) x 41, 
7. (152 4 2)(73 — 62), 8. (88 —42)+ (33475), 
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917. The difference in meaning between 
31+21x 71 and 33+25 of 74 
is that, in the former, the sign + extends only to the next 
quantity 23, and no farther ; but, in the latter, 23 of 7} is a 
single quantity. 
EXERCISE 217. 
Simplify the expressions : 


1, 22x12+14 of 23. 2. 22 of 14414 x 25. 
38, 22 of 14+13 of 25. 4. < of 43+33 of $o- 
5. 22 of sexe Of 34. 6. 2 of 44+ 44 of 35. 


218. The following examples involve addition and subtraction 
as well as multiplication and division. 


Example. Simplify + of 95 —-108+113+3 of 33 of 34. 


ees 1 > aD CES AB of Bi Ly 18 
The expression = 4 X47 —-g@- X a5 t7X% ZX 


Br 228—266+45 
=1+ 420 


aad “f 
=li20 
= ldo: 


Notes. Asan introduction to Exercise 218 pupils should revise Exercise 28. 


EXERCISE 218. 
Find the value of 


15142 of 7%. 2. 

. Bs of 54-3 of § of 23. 4 31444-54 of F. 
6 
8 


. 381-41 of 344% of 7. 
32+ 9, — lis 524 34+13-4+14. 
11 of 218-34 of 105 +234+ $- 
10. 35 of 54x14 of f-e7lh 


V (10). Complex Fractions. 


919. A fraction which has a fractional numerator or & 
fractional denominator, or both, is called a complex fraction. 

Complex fractions are simplified by making use of the prin- 
ciple stated in Art. 184, namely, that the value of a fraction is 
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unaltered if the numerator and the denominator are multiplied 
by the same number. How this multiplier should be chosen will 
be seen from the following examples. 


EXAMPLE 1. Simplify EXAMPLE 2. Simplify 
34-22 3-2 of 31 
ote EM Pa 
If we here multiply the nu- DELTA A 
merator and the denominator by The expression = 3 7" 2 
12, the u.c.m. of denominators 2, 2x 42-4 
3, 4, and 6, both the numerator Bika 
and the denominator become = 9 2 
integral and the fraction is no acy 
longer complex. = Ss 
Thus the fraction = 435-5 = fy. 
“i 
er 
=o) 
EXERCISE 219. 
Simplify the following expressions : 
a 1 282 44 
1 =. Bo 2, Bes) As 
TT 17 13 3g 
5, 3 6. 7x lis 7 8 of 14 of 42 
3X7 27X y5 36X13 33 
LE ay 32 +13 4x 32-3 
7 Nat sh Ma qv Ss 10: 2 OURS 6 
3¢+ 64 62+54 3 x 82+74 
24434 63 —- 1,5 4 of 12 
11, —4—4, ies ee 13) 4255 2F 
13-2 25 +12 334+ 14% 
# of 12 of 22 3715 — 82 +51 21—2 of 13 
1H, 2 as Cpaee S, 15. smell of 9.8 S 16. 1G 314 e 
Ne eee a 16 13 5 3° 36 


V (11). Fractions of Concrete Quantities. 


220. To find what fraction one quantity (A) is of another 
(B) of the same kind is the same as to find how many times the 
former contains the latter. 

If we express the quantities in terms of a common unit, the 
required fraction has for its numerator the number of these units 
contained in A, and for its denominator the number contained in B. 

P.P.A. M 
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EXAMPLE 1. What fraction of | EXAMPLE 2. Reduce 2 qrs. 8 lb. 
£5 1s 4s, 6d. ? to the fraction of 2 cwt. 


We take sexpence for the com- 2 qrs.8lb._ 64 Ib. 


mon unit. Fraction =o asta ue tid 
Fraction = 48. Ga. _9 sixpences _ 2x32 
£5 200 sixpences 7x32 
pry 2 
= 900" =5 


EXERCISE 220. 


What part of 1s. is each of the following ? 
1. 64d. 2. 3d. 3. 4d. 4, 2d. 5. 1d. 6. 124d. 


What part of £1 is each of the following ? 


oboe hs 8. 5s. 9. 4s. 10. 2s. 

si aga ES 12. 6d. 13. 2s. 6d. 14. 6s. 8d. 

15. 3s. 4d. 16. ls. 8d. 17. 1s. 3d. 18. 1s. 4d. 
What fraction of £1 is each of the following ? 

19. 15s. 20. 12s. 21. 14s. 22. 16s. 

23. 18s. 24. 7s. 6d, 25. 12s. 6d. 26. 17s. 6d. 


27. 13s. 4d. 28. 16s. 8d. 29. 8s. 4d. 30. 18s. 4d. 


EXERCISE 221. 
What fraction of 


1. 1 yard is 2 ft. 3 in.? 2. 1 yard is 1 ft. 9 in.? 
3. 1 yard is 1 ft. 103 in.? 4. 1 gallon is 3 pints? 
5. 1 lb. is 12 0z.? 6. 1 lb. is 10 oz.? 

7. 1 lb. is 14 02.2 8. 1 ton is 15 ewt.? 

9. 1 ton is 2 cwt.? 10. 1 ton is 6 ewt.? 

1l. 1 cwt. is 1 stone? 12. 1 cwt. is 84 lb.? 


EXERCISE 222. 
What fraction of 
1. 6s. 3d. is 2s. 6d. 2 2. 17s. 6d. is 15s. 9d. 2 
3. 14s. 8d. is 9s. 2d. ? 4. 19s. 4d. is 14s. 6d. 2 
5. 19s. 53d. is 11s. 81d. ! 6. 19s. 8d. is 17s, 23d. 2 
7. 1 ewt. is 2 qrs. 14 lb. ? 8. 16 lb. 8 oz. is 13 lb, 12 o2.? 
9.. 1 cwt. 1 qr. 3 Ib. is 1 qr. 5 lb. 2 


10. 17 yds. 1 ft. 3 in. is 3 yds. 6 in.? 
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W. PRACTICE, 


921. When one quantity (A) is contained in another quantity 
(B) an exact number of times, A is said to be an aliquot part 
of B. For example, 3d. is an aliquot part, namely 4, of 1s. 


2292. Practice is a method of calculating by addition of aliquot 
parts the value of a simple or of a compound quantity, when the 
value of a unit of one denomination is given. 


W (1). Simple Practice. 


993. The method of Simple Practice will be understood from 
the following example. 


EXAMPLE. Find the value of 243 things at £4. 17s. 6d. each. 


Method 1. The value at £1 each is clearly £243. The value at 
£4 each is found by multiplying the value at £1 by 4. 

Again, 10s. is an aliquot part, namely 3, of £1; hence the value at 
10s. each is found by dividing the value at £1 by 2. 

Similarly, we find the value at 5s. each by dividing the value at 10s. 
by 2, and the value at 2s. 6d. each by dividing the value at 5s. by 2. 
The sum of these results will be the value at £4. 17s. 6d. each. 


£ Sa bbs 
243 . O.O=value at £1 each; 


10s. =4 of £1. 
5s. re of 10s. 
2s. 6d.=% of 5s. 


£1184 . 12. 6=value at £4. 17s. 6d. each. 


Method 2. It is often easier to find the value at a “round” sum 
higher than the given price, and then to subtract from the amount 
thus found the value at the difference between this “round” sum and 
the given price. Thus: 


£ $5. 
248 . ©. O=value at £1 each; 
5 
(Pt lO, Ome Be aivcs , Sees 
23. 6d.=} of 1,0. 30. 7 . C= cececeees 2s. 6d. each ; 


By subtraction, £1184 . 12 . 6=value at £4. 17s. 6d. each. 
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Method 3 (using decimals). 


£4. 17s. = £485 ; 
£ 
243 =value at £1 each ; 
4°85 
972 Ey ey <8 ae : 
194°4 ¥ 
1Q1bf 0 Tete jhe weal ee H 
6d. ay of $1, es 6075 = seccvccce 6d. eeeeee 3 


Required value= £1184'625 
= £1184. 12s. 6d. 
Verification (using fractions). 
Since £4. 17s. 6d.=£4E ; 
*. the value= £2438 x 4+ £248 x § 
_ =£972 +212. 12s. 6d. 
= £1184. 12s. 6d. 


Otherwise, multiply £4. 17s. 6d. by 243. 


EXERCISE 223. 
Check each result by using fractions. 


Using two aliquot parts, find the value of the following numbers 
of things, the given price being the price of one article : 


1. 225 at 15s. 2. 294 at 12s. 8. 195 at 12s. 6d. 
4. 213 at 17s. 6d. 5. 265 at 13s. 4d. 6. 268 at 11s. &d. 
7. 371 at. Ts. 6d. 8. 483 at 6s. 9, 285 at 8s. 4d. 
10. 368 at 18s. 4d. 11. 228 at 14s. 12. 235 at 16s. 8d. 


EXERCISE 224. 


(1) State suitable aliquot parts for each of the sums of money mentioned 
below ; and (2) check each result by using another method. 


Find the value of the following numbers of things, the given 
price being the price of one article : 


1. 530 at £1. 15s. 
579 at £3. 18s. 


778 at £2. 16s. 
870 at £2. 17s. 6d. 
713 at £7. 13s, 4d. 568 at £8. 16s. 8d. 
538 at £9. 18s. 4d. 247 at £4. 19s. 
109 at £5. 19s. 6d. 10. 138 at £6. 19s. 9d. 


ee. 


go I 
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W (2). Compound Practice. 
224. In Compound Practice we find the value of a compound 
quantity, when the value of a unit of one denomination is given. 
EXAMPLE. f'nd the value of 11 tons 6 cwt. at £3. 13s. 4d. per ton. 


The value of 11 tons is obtained by multiplying £3. 18s. 4d. by 11. 
To the product we add the value of 6 cwt., obtained by taking aliquot 
parts. Thus 


£ ce d. 
3.138. 4=value of 1 ton 
11 
40 Tae of seus Seen 11 tons 
4 ewt.=1} of 1 ton LAOS hae tie 4 cwt 
2 cwt.=4 of 4 cwt. {Geisler eee 2 cwt 


£41 . 8. 8=value of 11 tons 6 cwt. 


Verification (using fractions). 
Since 11 tons 6 cwt.=11,3, of 1 ton, 
, the value= £3. 138s. 4d. x 113; = £40. 6s. 8d.+£1. Qs. 
= £41. 8s. 8d. 
Otherwise, multiply £3. 13s. 4d. by 113 and divide the product by 10. 


EXERCISE 225, 


Verify each result by using fractions. 

Using aliquot parts of the price of the given unit, find the 
value of 
12 tons 15 ewt. at £1. 5s. 6d. per ton. 
14 ewt. 3 qrs. at 18s. 4d. per cwt. 
8 lb. 12 oz. at 3s. 9d. per lb. 
24 lb. 10 oz. at 1s. 4d. per lb. 
25 lb. 6 oz. at 4s. 8d. per lb. 
14 tons 12 cwt. at £2. 5s. per ton. 
11 cwt. 14 Ib. at £2. 14s. per ewt. 
13 gall. 3 qts. at 1s. 4d. per gallon. 
10 gall. 1 qt. 1 pt. at 15s. 4d. per gallon. 
12 yds. 2 ft. 3 in. at 9s. 6d. per yard. 
. 72 yds. 1 ft. 9 in. at 12s. 6d. per yard. 
11 months 21 days at £25. 12s. 6d. per month (28 days). 


Se 


SOS SSL 88 oS 


—_ et be 
Nr & 
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xX. PROBLEMS ON FRACTIONS, AREAS, AND 
VOLUMES. 


995. The following are examples of problems involving vulgar 
fractions. 


Example 1. 4 commercial traveller rode by rail % of a journey, 
drove 2 of it, and walked the rest ; what part of it did he walk ? 


EXAMPLE 2. 4 boy spends 2 of his money, then 3 of the 
remainder, and then has 3s. 6d.; what had he at first ? 


Let #«—the number of shillings which the boy had at first ; 
then 2v=the number of shillings he spends first, 


AD R= .cccecssccseeseeeeneeneersceecesens has left ; 
EX Rs eeccsseceeencenscneecneneneeensees spends the second time, 
ANG EX BVH. ..ceesessscneseeescweecrnceneceens has left finally ; 
- dxdv=3h; -. v=3); 


. w=3hx9=31h; 


-. the boy’s original money =314s.=£1, 11s. 6d. 


EXAMPLE 3. A working alone can do a piece of work m 2 days, 
B in 4 days, and C in 6 days; in what time could they do a if they 
all worked together ? 


A can do the whole in 2 days, B in 4 days, and C in 6 days ; 
-- Acan do i of the work in 1 day, 


B oss daca skbeseiEevnes ae 
MN OD w5isn dae Hh ccxnuschassesunsh cae 1 : 

». A, Band C together can do (+}+4) of it in one day, 

64+3+2 
oe Sb FS CECE S000 5 uo 82S DOTS TESTS DDE E Te 12 eeeeeceeereeeeeseset F 
a 
PYUURLUR eee is eeeeteeeereeeeeeeeee $ 
os asquenag vawe Oss SSNSANS von qeanabvnns the whole in 1+4} days, 


¥ M 12 * Tv . 
ae. in 42 days ; 


.. time required=1,), days. 
FT 
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EXERCISE 226. 


1. A man paid 3 of an account in notes, } in gold, and 
the rest in silver; what fraction of the account was paid in 
silver ? 

2. A man travelled 3° of his journey by coach, 3%, by rail, 
_ and walked the remaining distance ; what fraction of his journey 
_ did he walk? 


3. One quarter of an estate was left to the eldest daughter, 
3 to the second daughter, and 2 of the remainder to a son; how 
much was over ? 


4. If I pay away 5 of my money, and then 2 of what remains, 
how much of the whole is left ? 


5. A boy, after spending } of his pocket-money at one shop 
and { of the remainder at another, has 9d. left; how much had 
he at first ? 


6. A boy spent 2 of his money, and then found that 2 of the 
remainder was half-a-crown ; how much had he at first? 


7. A working alone can do a piece of work in 5 hours, and B 
in 8 hours; what part of the work will they do in one hour, 
working together ¢ 


8. One pipe fills a cistern in 8 minutes, another fills it in 
7 minutes and another in 5 minutes; how much of the cistern 
will be filled in a minute, if all three pipes be running ? 


9. A can do a piece of work in 6 days, B in 8 days and C in 
9 days; in how many days would all three working together 
finish it 2 


10. If a cistern can be filled by 1 pipe in 3 hours, by a second 
in 5 hours and by a third in 7 hours, in what time will it be 
filled by all three in action together ? 


li. A cistern can be filled by 2 pipes, A and B, in 20 and 24 
minutes respectively, and can be emptied by a pipe C in 30 
minutes ; if all be turned on when the cistern is empty, in what 
time will it be filled? 


12. Pipes A and B can fill a cistern in 2 hours and 3 hours 
respectively, and C can empty it in 5 hours; in what time will 
* the cistern be filled when A, B and C are all turned on? 
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226. The following are further examples of problems which 
ean be solved by the Unitary Method. 


EXAMPLE 1. Jf 2 of a house is worth £210, what is the value of 
the whole house ? 
The value of 2 of the house= £210; 
Bo, caged tokens ake 1 eT ee aay 9 Fores = 570; 
Pie)! gag) eae ane ais whole house =£70 x 5= £350. 


EXAMPLE 2. Jf 2 of a yard of silk cost 4s., what will 2 of a yard 
cost ? 
The cost of 2 yd. of silk=4s. ; 


Bienes kame A yd. . = 23. ; 

puansoec ease 19 niesss eS 

<iahin neta $ yd. ...... =6s.x#=4s. 6d 
EXERCISE 227. 


If 2 Ib. of tea costs 1s. 3d., what is the price per Ib. ? 
What will 1 lb. of butter cost, if = lb. costs 10d. ? 

If 32 tons of coal cost £4. 10s., what is the cost of a ton? 
What is the value of a sack of flour, if 24 sacks cost £3. 6s. 2 


5. If 3 of a property be worth £882, what is the value of + 
of it? 


6. If 21 yards of silk cost £1. 15s., what will + yard cost? 


7. If 3 of a share is worth £36. 15s., at are 73 shares 
worth ? 


8. If 33 shares are worth £27. 10s., what are 43 shares worth ? 


9. If 102 yards of ribbon cost 8s. 7$d., what will 12 yards 
cost ? 


10. If 103 lb. of raisins cost 7s. 2d., what will 123 lb. cost? 


ee GS BO Fe 


227. The following are further examples in areas and volumes, 
involving vulgar fractions. 


EXAMPLE 1. Find the area of the floor of a room 12 ft. 8 in. long 
and 10 ft. 9 in. wide. 


Length of room =122 ft.=38 ft., 


and width ......... = 103 ft. = 42 ft. ; 
“53 GDB wish sense = 58 x 43 9q. ft. = 84% sq. ft. 


=136 sq. ft. 24 sq. in. 
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EXAMPLE 2. Find the cubic content of a rectangular block of wood 
16 ft. 6 in. long, 9 in. wide and 4 in. thick. 


Length = 163 ft., width=? ft., thickness=} ft. ; 
. cubic content =33 x2xic. ft.=32 ¢. ft. 
=41 ¢. ft. 

=4c. ft. 216 c. in. 


EXERCISE 298, 


1, Find the area of a floor, 14 ft. 6 in. by 13 ft. 2 in., and that 
of an adjoining room, 18 ft. 10 in. by 15 ft. 7 in. 


2. Find the length of a floor whose area is 540 sq. feet and 
whose breadth is 13 ft. 6 in. 


3. How many panes of glass, each 2 ft. by 1 ft. 5 in., will be 
required to glaze a window 8 ft. by 5 ft. 8 in. ? 


4. How many turfs, each 1 yard long and 27 in. wide, will be 
wanted for a lawn 27 ft. by 17 ft. 6 in.? 


5. Find the area of the walls of a room, 49 ft. 6 in. long, 
33 ft. 9 in. wide and 10 ft. high. 


6. Find the area of the walls of a room, 25 ft. 7 in. long, 
16 ft. 9 in. wide and 13 ft. 6 in. high; and the cost of painting 
the same at 2s. por square yard. 


7. Find the cubic content of a rectangular block 10 ft. 4 in. 
by 5 ft. 3 in. by 4 ft. 


8. Find the length of a block of stone whose volume is 
12> cubic feet, width 24 ft. and thickness 12 ft. 


9. How many bricks, each 9 in. by 44 in. by 3 in., will be 
needed for a wall 25 yds. long, 15 ft. high and 1 ft. 102 in. thick? 


10. If a pint of water weighs 11 lb. and a cubic foot weighs 
1000 ounces, find how many gallons a cistern, 3 ft. 4 in. long, 
2 ft. 8 in. broad and 2 ft. 3 in. deep, will hold. 
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A’. RATIO. 


298. We have learnt how to find the number of times one 
quantity is contained in another (Art. 106) ; also how to express 
one quantity as the fraction of another (Art. 220). 


299. The relation which one quantity bears to another of 
the same kind with respect to magnitude, expressed by the 
number of times the first quantity contains the second, is called 
the ratio of the one to the other. 

The ratio, for example, of 3 inches to 2 inches may be expressed 
either in the form 3 : 2, or in the form $. 

In the ratio 3: 2, 3 is called the antecedent or first term, 2 the 
consequent or second term. 


230. It is important to note that ratio can exist only between 
quantities of the same kind. Thus, 3 does not express the ratio 
of 3 inches to 2 pence. 


231. To find the ratio between two compound quantities, 
we reduce them to simple quantities of the same name. 


Exampie. Find the ratio which 1 yd. 2 ft. 6 in. bears to 2 yds. 
2 ft. 3 in. 


. Lyd. 2 ft. 6 in. 66 in. dees 
Ratio = yas. 2 ft, 3in. 99 in. Oh, ROO apa 
_ 66 _22 
~ 99 33 
_2 : _2 ; 
=3 or 2:3. =3 or 2:3. 


EXERCISE 229. 
Write down the results by inspection whenever possible. 


Express in its simplest fractional form the ratio of 


1. 8 to 2. 2. 2 to 8. 3. 4 to 12. 4. 16 to 14. 

ie Boe 6. 2:4. 7 4:2. 8. 3:4. 

9. 30z.tollb. 10. 3min.tolhour. 11. 3 cwt. to 1 ton. 
Bosses. 60.2: 215s Sl: 16s: 14. ls. 3d. : 3s. 4d. 
15. 5 to -75. 16. 2:25 to -75. 17.. 39 to 110°5. 

18. 56 cm.: 4m. 48 cm. 19. 122 Km. 500 m.: 8°75 Km. 


20. 13-5 Kg. : 540 Kg. 
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B’. PROPORTION. 
B’ (1). Introduction. 


232. When two ratios are equal, the four quantities are said 
to be in proportion. 

Thus the ratio of 4 to 6 is equal to the ratio of 2 to 33; for 
we may divide 4 and 6 by the same number 2 without affecting 
the ratio. This is expressed by saying that 


4 is to 6 as 2 is to 3; 
and is written FeO ie so. 


f Be 
or 4:6=2:3 or 673 


The fractional form is the best for working purposes. 

Hach of these expressions indicates a proportion. The terms 
4, 6, 2, 3 are called proportionals, and are distinguished as the 
Ist, 2nd, 3rd and 4th proportional respectively. The first and 
fourth proportionals, 4 and 3, are called the extremes. The 
second and third proportionals, 6 and 2, are called the means. 


233. In any proportion the product of the extremes is equal 
to the product of the means. 

Thus the proportion 4:6=2:3, written in the fractional form, 
becomes — and if we express the two fractions with the same 


6 
denominator (6 x 3), we get 


4x3 2x6 
6x3 3x6 
Hence, if we know three of the quantities, we can always find 
the fourth. 
EXAMPLE. Find the unknown term x in the proportion 
6:4=3:2. 


In fractional form we have 
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234. The meaning of proportion can be illustrated graphic- 
ally by using squared paper in the following manner : 


EP 4 tt oes 
pee ie ar 

Cae 
Sashes at 


If through a point A a straight line AB is drawn in any direction 
as in the figure, it will be seen to be divided into 10 equal parts 
at the points where it cuts the vertical lines on the paper. We 
see also that AD contains 6, and that BD contains 4, of these 
equal parts ; AD 6 3 

are eS 

If a second line AC be drawn from A in another direction so as 
to cut the same number of vertical lines, we find in the same way 
that AE 6 3 
FEC 4 2 
AD _AE 
DB EC 


It is clear that the argument is independent of the number 
of the vertical lines which are made use of, and we therefore 
conclude that, generally, a straight line drawn parallel to the 
base of a triangle divides the sides into parts which are pro- 
portionals. 


Hence it follows that 


EXERCISE 230. 
Verify each result. 


Complete the following proportions by finding the value of @: 


Lcd 3S OL. Ge ae 3. 12 yds. : 4 yds. =£9 : £a. 
5 sa . . 8. « - OF — Pm 

4. 164 -1D:e 5. g=3 6. 20 tons : 25 tons=£z: £10. 

7 5h:@:16:32. Neti 


. 44. 64° 
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9. x hrs. : 9 hrs. =10 men:3 men. 
LOS Tb ee 8, 11. 
12. 12 days: x days=£18 : £12. 


235. Problems involving Proportion, which we have solved 
by the Unitary Method (Arts. 54, 98, 107, 118, 161 and 226), 
can also be solved by the Ratio Method. 


B’ (2). Simple Proportion. 


Examp.e 1. If 9 copies of a book cost £1. 17s. 6d., what must be 
paid for 11 copies ? 


(Solution by the Unitary Method, page 91.) 


The cost of the books is clearly proportional to the number bought ; 
thus, if x pounds be the cost of 11 copies, it follows that x pounds must 
bear the same ratio to £1. 17s. 6d., or £1%, that 11 copies bear to 9 
copies. 

SR LEDOOKS.. Won etal ae 


ees £1f Obooks* “* 1g~ 9° 
flee Sah g I BO oie 
aa Air Ret eal Rr Vay tee hor ae 


.. Cost of 11 books =£2, 5s. 10d. 


Alternative Method. The problem might also have been stated : 
9 books : 11 books =£12: £a. 


EXAMPLE 2. If 6 copies of a book cost £3. 16s. 6d., how many 
copies can be bought for £8. 5s. 9d. ? 


(Solution by the Unitary Method, page 104.) 


The number of books bought is clearly proportional to the money 
spent; thus if x be the number bought for £8. 5s. 9d., or 1653s., it 
follows that x books must bear the same ratio to 6 books that 165s. 
bears to 764s. 


Henc % 165 663 _ 13, 
sate 6 764 306 6° 
baa Les 


”. No. of books for £8. 5s. 9d. =13. 


Alternative Method, The problem might also have been stated : 
763s. : 1652s. =6 books : x books. 
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EXERCISE 231. 
Verify by an alternative method. 

Solve by the Ratio Method : 

1. If the railway fare for 48 miles be 7s., what will a ticket 
cost for a journey of 120 miles ¢ 

9 If for 17s. 6d. I can travel 120 miles, how far can I travel 
for 9s. 4d. 4 

3 If a train travels 48 miles in 14 hours, how long will it 
take to travel 120 miles at the same rate of speed # 

4. If a train travels 64 miles in 2 hrs., how far will it travel 
at this rate in 3 hrs. 45 min. ? 

5. If 5 pennies placed end to end extend 6 inches, how many 
pennies will extend a mile ¢ 

6. If 3 pennies weigh 1 oz., how many pennies will there be in 
a bag the contents of which weigh 13 cwt. 


SUPPLEMENTARY EXAMPLES. 


Re-work by the Ratio Method : Exercises 68, 1-12; 129, 5-12; 
144, 1-5; 185, 1-12; 227, 5-10. 


B’ (3). Inverse Proportion. 


Exampie. If 19 men can complete certain work an 437 days, 
in how many days should 23 men be able to complete at ? 
(Solution by the Unitary Method, page 46.) 
The time taken to do the work diminishes at the same rate as the 


number of men employed increases. Thus, if x days be the time 
required by 23 men, we have 


 _19. 

437° «23° 
19 x4ST ‘ 
t= —98 =361 ; 


“. Time required =361 days. 


Alternative Method. The problem might also have been stated : 
23 men : 19 men =487 days: x days. 


EXERCISE 282. 
Verify by an alternative method. 
Solve by the Ratio Method : 
1, A train travelling at 32 miles an hour can complete its 
journey in 33 hours; how many hours would it take if the rate 
were 48 miles an hour ? 
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2. A train travelling at 48 miles an hour can do a certain 
journey in 1? hours; in what time would the journey be com- 
pleted if the rate were 30 miles an hour ? 


3. Food is provided to last 525 soldiers for 20 days; how 
long will it suffice if the camp is increased by 475 soldiers 2. 


4. A farmer has corn enough for 21 horses for 18 days; if he 
buys 6 more horses, how many days earlier will the corn be 
consumed ? 


9. By travelling at 18 knots a steamer completes a voyage 
in 45 days; how many more days would she take if the speed 
were reduced by 3 knots ? 


6. A piece of work can be done by 16 men in 3 days; how 
many extra men must be engaged to complete the work in 
2 days ? 

SUPPLEMENTARY EXAMPLES. 
Re-work by the Ratio Method : Exercises 68, 13-20 ; 144, 6-10. 


B’ (4). Compound Proportion. 


236. When the fractions which represent two or more simple 
ratios are multiplied together the result will represent the ratio 
compounded of the simple ratios. 


Thus the ratio compounded of - and ; is : x? or : 

237. In the preceding problems we have found the change 
in one quantity corresponding to the change in one other. In 
many cases, however, a change in one quantity depends upon 
changes in two others. Such problems may be solved either by 
the Unitary Method or by the Ratio Method. They are generally 
spoken of as problems in Compound Proportion. 


Exampie. If 6 horses can plough 480 acres in 8 days, how many 
acres can 8 horses plough in 5 days ? 
Unitary Method. 
In 8 days 6 horses can plough 480 acres ; 


ve oo 1 day 6 horses .........c00006.. 60 acres ; 
oe oe D days 6 horses ........cccccseee 300 acres. 
ofp ove 8 days] HOrse  vesececccccesacee 50 acres ; 


&. soe O days 8 horses .........ccceoeee 400 acres. 
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Ratio Method. The required number of acres depends on two 
different ratios: (i) so far as concerns the number of horses employed, 


the number of acres is increased in the ratio 3 ; and (ii) so far as con- 
cerns the number of days to be taken, the number of acres is decreased 
in the ratio A Thus, if 2 acres be the number required, we have 


8 5 
x =480 xX g = 4003 


”. No. of acres required =400. 


EXERCISE 233. 
Verify by the Unitary Method. 
Solve by the Ratio Method : 


1. If 8 men can do a piece of work in 2 days, in how many 
days will 6 men do three times the quantity ¢ 


9. If 6 men working 10 hours a day do a piece of work in 16 
days, how many men will be required to complete it in 24 days, 
working 8 hours a day ? 


3, If 4 men working 10 hours a day do a piece of work in 
9 days, in how many days, working 8 hours a day, could 3 men 
do the same piece of work ? 


4. If 12 men do a piece of work in 24 days, working 8 hours 
a day, how many hours a day must 16 men work to do the 
same piece of work in 18 days ? 


5. If 5 fires burn 3 tons of coal in 6 months, how many tons 
will 4 fires burn in 10 months ? Assume that each fire burns the 
same amount of coal per month. 


6. If the wages of 4 men for 12 days be £30, what would be 
the wages of 6 men for 10 days at the same rate of pay @ 


7. Ifthe wages of 5 men amount to £57 in 36 days, how many 
men would receive £76 in wages in 60 days at the same rate of 
pay $ 

g. If it costs £28 to cover with carpet a room 12 feet long 
and 104 feet wide, how much will it cost to carpet a room 18 feet 
long and 13} feet wide, with material of the same quality ¢ 


9. Ifa pair of blankets, each measuring 6 ft. 9 in. by 5 ft. 3 in., 
costs £1. lls. 6d., what would be the cost of a pair of the same 
quality, each measuring 9 ft. 9 in. by 8 ft. 3 in. g 
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10. If a train moving at the rate of 36 miles per hour covers 
the distance between two towns in 2} hours, how long will it 
take a train moving at the rate of 45 miles per hour to travel 
two-thirds of the distance ? 


11. If a man walks 14 miles in 4 hours, how many minutes 
will he take to walk half a mile, his speed being increased in the 
ratio of 8 to 7? 


12. If a man can walk 660 yards in 5 minutes, how many 
miles can he walk in 1 hour at two-thirds of the former rate ¢ 


B’ (5). Proportionate Division. 


238. When we know the ratio between the parts of a given 
quantity, however many the parts may be, we can easily determine 
the parts themselves. 


EXAMPLE. Dvivide £1. 4s. 6d. between Smith and Brown, so that 
Smith may have 3 shares and Brown 4 shares. 
(Alternative Solution, page 105.) 


If we divide the whole into 7 equal parts, Smith will get 3 of these 
parts and Brown will get 4; 


.. Smith’s share =# of 24s. 6d. =3 x 48s, =23s,=10s. 64d., 
and Brown’s share =# of 24s. 6d. =4 x 42s, =14s. 
Verification. The sum of the parts must be equal to the whole ; 
10s. 6d. +148. =£1. 4s. 6d. 


EXERCISE 234, 
Verify each result. 


Divide 
1. £10 into two parts in the ratio of 3: 5. 
2, 27 lb. 8 oz. into two parts in the ratio of 3: 5. 
3. 2 yds. 1 ft. 1 in. into two parts proportional to 2 and 3. 
4. £12 into three parts in the ratio of 4:5: 6. 
5. 36-5 inches into three parts proportional to 2:3: 5. 
6. 100 tons into three parts proportional to 8, 7 and 1. 
7. 15 cwt. into three parts proportional to 3:5: 6. 


8. A train has passengers in the three classes proportional 
in number to 2:5:9. If the total number of passengers is 848, 
what is the number in each class ? 

P.P.A. N 
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9. At an examination A, B and C obtain altogether 351 
marks in the proportion of 6:4:3; how many marks does each 
get ¢ 


10. At the same examination P, Q and R also obtain altogether 
351 marks in the proportion of 2:3:4; how many marks does 
each get ? 


SUPPLEMENTARY EXAMPLES. 
Work again Exercise 145. 
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C’. MEASUREMENTS TO SCALE. 


239. It is often desirable to make a drawing of an 
pbject showing exactly the relationship of one part to 
another, and yet it may not be possible to make the 
lines in the drawing the same length as they are in the 
object. 


For example, supposing we want to make a drawing or 
diagram of a cupboard door, which is 5 ft. high and 2 ft. 6 in. 
wide, on a sheet of paper no longer than the page of this book. 
It is necessary to make each line in the drawing a certain 
fraction of the corresponding line in the door; thus, if we 
make a drawing in which 1 inch stands for 1 foot, it is clear 
that 5 feet will be represented by a line 5 inches long and 
2 teet 6 inches by a line 24 inches long. 


This operation is known as drawing to scale. 


Note. Architects, engineers, etc., use a single dash (’) to express 
feet and two dashes (”) to express inches. 


240. The scale must be indicated on the diagram in 
one of three ways: (1) Scale, 1” to 1’; or (ii) scale =4,; 
or (ii) by a drawing of the scale on the diagram. Thus 
the figure in the margin shows a drawing of }” to 1’, 
showing inches, and reading to 7’. 


EXERCISE 235. 


1. Examine the maps in your atlas, and find out 
how the scale is expressed. 


2. On your map of England find the distance, in a 
straight line, between London and Bristol. 
Notre. Other pairs of towns can also be taken: London- 
Manchester, London-Nottingham, Liverpool-Southampton. 
3 <A drawing is made in which ?” stands for 1 foot ; 
what will be the real length of a line which measures 3” 
in the drawing ? 


4. A plan is drawn to a scale of 6” to a mile; what 
is the length of a line on the plan representing a road 
620 yards long? Give the answer, in inches, correct to 
3 significant figures. 
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5, A gunner takes his range from a map, drawn to a scale 
of 2” to a mile. On the map the distance is represented by 
2-43 inches; find the range in yards to the nearest 50. 


6. Measure in inches a cupboard door 5 ft. by 2 ft. 6 in. 
On squared paper (tenth of an inch) make a drawing of the door 
to a scale of ;1,. Calculate its area. 


7. A door is 6 ft. 6 in. high and 4 ft. wide. Make a drawing 
of it (i) on squared paper to a scale of 0°4 inch to 1 foot, (11) on 
plain paper to a scale of #” to 1’. Calculate the area. 


8. Taking as a model the letter L in the figured sketch below, 
on squared paper draw a letter L with the following dimensions: 
height 2 in., base 1} in., width of letter 7% in. Find its area in 
square inches. 


1 
I 
I 
} 
I 
| 
\ 
l 
I 
| 
| 
| 
| 
| 
l 
| 
t 
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EXERCISE 236. 
1. Find the area of the letter L from the figured sketch. 


2. Measure the drawing of L in the figured sketch; hence 
state the scale. 
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3. In the same style and to the same scale as L draw figured 
sketches of the letters E, F, H, T; and calculate the area of each 
letter. 


4, Find the area of the panels shaded in the figured sketch 
of a door. 


5, A slate is 124 in. by 84 in., and the frame round it is } in. 
wide. Make a figured sketch of the frame, and find its area in 
square inches. 


6. A picture frame 10 in. long and 7 in. broad is made of wood 
in. wide. Make a figured sketch of the frame, and find how many 
square inches of wood it contains. 
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D’. SIMPLE GRAPHS. 


241. It is sometimes convenient to record observations of 
temperature, the height of the barometer, and various statistics, 
graphically, by means of lines drawn upon squared paper. 

For example, the following diagram shows the highest tempera- 
ture for each day of June in a certain year: 


Reha te load | eed ae 
ale oS eet ae dod ee 
REBAR eR RARER REE ees 


iva REAR EES RERESRES EERE 
REESE EEE RP 


cae | 
re) A A 


It will be seen that each space in a horizontal line represents 
a single day, while each space in a vertical line represents 1 degree 
of temperature. The graph is obtained by joining the points 
which show the highest temperatures for consecutive days by 
straight lines, the maximum for June 1 being connected with 
that for June 2, that for June 2 with that for June 3, and so on. 


SIMPLE GRAPHS 199 


EXERCISE 237. 
SQUARED PAPER EXERCISE. 


1. The temperatures in a schoolroom at 9 a.m. for ten succes- 
sive days are 48° F., 52° F., 60° F., 58° F., 62° F., 54° F., 57° F., 
61° F., 63° F., 66° F. Show by means of a graph the changes 
in temperature which take place. 


2. The attendances at a day school during one week are: 
196, 206, 198, 208, 200, 210, 204, 209, 199, 201. Draw a graph 
showing these variations clearly. 


3. At intervals of 5 years the average price of a certain 
article was respectively: 16s. 6d., 17s., 18s., 18s. 6d., 19s. 6d., 
20s. 6d., 21s., 22s. 6d., and 25s. Show the variation by means 
of a graph. 

4. Show by means of a graph the variation in the expectation 
of life presented by the following occupations, the period at a 
certain age being given in each case: Lawyer, 30 years; doctor, | 
10; clergyman, 25; collier, 15; sailor, 17; policeman, 19; 
cotton-spinner, 21; farm labourer, 28; tram-driver, 16; shop- 
keeper, 23. 


5. During an attack of fever a patient’s temperature varies 
as follows: 99° F., 100° F., 101-5° F., 103° F., 104° F., 103° F., 
104°’ F., 103-5°-F., 102-5° F., 101° F., 100° F., 101° F., 99° F. 
Show the variation graphically. 

6. During ten successive Sundays the collections in a church 
were: £5. 10s., £6. 5s., £10. 10s., £5. 15s., £7. 10s., £8. 15s., 
£5. 15s., £9. 10s., £10, and £6. 15s. Draw a graph showing the 
variations. 
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E’. PERCENTAGE. 


2492. Itis often desirable to compare quantities by reference to 
a common standard. To do this we express the fraction which 
one quantity is of another by a symbol which has 100 for its 


denominator. 
The first quantity is thus estimated in hundredths, or as a 


percentage, of the other. 


E’ (1). To Find the Rate Per Cent. 


243. To find how much per cent. one quantity (A) is of another 
(B) of the same kind, we express A as a vulgar fraction of B 
and we then convert this fraction into a fraction having 100 for 
its denominator. 


EXAMPLE 1. Compare as percentages: 13 marks out of a possible 
20 and 16 marks out of 25. 
18 


(i) 13 marks out of 20= a of maximum = of maximum ; 


t.e. 13 marks =65 per cent. of the maximum. 


(ii) 16 marks out of 25 ae of maximum = of maximum ; 


25 100 
2.e 16 marks=64 per cent. of the maximum. 


The words per cent. are expressed by the symbol %. 


EXERCISE 238. 
What percentage is equivalent to each of the following ? 


1. 3 of 6. 2. 3 of 4. 3. 3 of 5. 4. 3 of 8. 
Express the following ratios as percentages : 

5. 14: 56. 6. 28:35. i caGe au. 8. 21: 40. 
What rate per cent. is equivalent to each of the following ? 
9, 2. 10. 1. ies 12s, 


Find, correct to 1 decimal place, what percentage 
13. 50 is of 64. 14. 34 is of 95. 15. 402 is of 560. 
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Find, correct to 3 significant figures, what percentage 
16. 9 is of 14. 17. 52 is of 85. 18. 97 is of 180. 


EXAMPLE 2. What percentage of £5 is 4s. 6d. ? 
(Compare Example 1, page 178.) 
4s. 6d. 9 | 
£5... 200 


9 —A10 
300 of 100 =42 ee 


The ratio = 


*, the percentage = 


EXERCISE 239. 
Find what percentage 


3d. 1s of Ls. 

2d. is of ls. 

2 oz. is of 1 Ib. 

1 pint is of 1 gallon. 


6d. is of £1. 

2s. 6d. is of £1. 

9 in. is of 1 yard. 
220 yds. is of 1 mile. 
1 cwt. is of 1 ton. 10. 45 min. is of 1 hour. 


oo pt ee Ce 
Se ee re 


EXERCISE 240. 


1. At an examination a boy obtained 135 marks out of a 
total of 250; what percentage of the total is this 2 


2, Forty boys enter for an examination and 37 pass satis- 
factorily ; what is the percentage of failure ? 


3. Last term a school had 280 pupils, and this term there are 
294 pupils ; what is the increase per cent. 2 


4. The population of a village ten years ago was 4250 and 
it is now 3740; what is the decrease per cent. on the former 
number ? 


5. The correct weight of a sack of coals should be 224 Ib. 
A dealer sells a sack of coals weighing 196 Ib.; of what percentage 
of the correct weight is a customer cheated 2 


6. Out of a mixture of 3 cwt. 214 Ib. of coffee and 17 Ib. 8 oz. 
of chicory, what percentage of the whole is coffee ? 


7. In a form of 32 boys, 25 are present every time, that is 
10 times in a week, six, 9 times, and one, 8 times ; what is the 
percentage of attendance? Give the answer in decimal form. 
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g. At an examination a boy obtains 419 marks out of a 
possible 560; what percentage of the maximum is this Give 
the answer correct to 1 decimal place. 


9, At an examination there are 1883 candidates, and of this 
number 538 are successful. (i) What percentage of the candidates 
are successful, (ii) what percentage fail? Give the answer 
correct to 3 significant figures. 


10. At an examination, in which the maximum mark for each 
subject is 50, a boy receives 48, 32, 18, 39 and 20 respectively 
for five subjects; what percentage of the total possible marks 
does he obtain ? Give the answer correct to 3 significant figures. 


EXERCISE 241. 


The following table shows the result of the county cricket 
championship during a certain year. Show in the last column 
the number of points obtained, expressed as a percentage as far 
as 2 decimal places of the number of points possible. 


No. of Points | No. of Points 
Possible. Obtained. | Percentage. 


Middlesex 


100 77 
Lancashire - - 130 97 
Surrey - - - 115 79 
Kent : - - 120 82 
Yorkshire - - 120 SI 
Sussex - - - 140 90 
Nottinghamshire - 85 52 
Gloucestershire - 85 40 


SUPPLEMENTARY EXAMPLES. 


Re-work Exercises 220-222, expressing all the results as per- 
centages. Re-number the Exercises, 241 A, B, C. 


E’ (2). To Find a Percentage. 


944. To find a percentage of a number or quantity, we first 
express the rate per cent. as a vulgar or decimal fraction. 


EXAMPLE 1. In an examination, out of a possible 60 marks a 
boy gets 65 per cent. ; how many marks does he get ? 


No. of marks = ;°35 of 60 =60 x 3§ =3 x 18 =39. 
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EXERCISE 242. 
What fraction is equivalent to each of the following 2 


1. 50%. 2, 25%. 3, 20%. 4, 15%. 
5. 10%. G7 352960, 0". 7, 19LOA, 8. 74%, 
9. 330/. 10. 24%. Hot 12. 40%. 
13. 80%. 14. 30%. 15. 662%. 16. 374%. 
17. 621%. 18, 871%. 19. 63%. 20. 183%. 


EXERCISE 243. 


1, A school has 350 names on the roll. If 4 per cent. of the 
pupils are absent, what is the number of absentees 2 

2. At the beginning of the year 560 boys attended a certain 
school. By the end of the year the number had increased by 
6z per cent.; how many boys were in the school at the end of 
the year ? 

3. At an examination there were 40 candidates, 924% per cent. 
of whom passed. The rest failed ; how many candidates failed ? 

4. A sack of coals should contain 224 Ib. There isa deficiency 
ot 123 per cent. in the weight given by a dealer; how many 
pounds of coal did his sack contain ? 

5. The population of a village is now 3740. Five years ago 
the population was 15 per cent. more than this number; what 
was the population five years ago ? 

6. In a town of 30000 inhabitants the death-rate for a certain 
year was 10-3 per 1000. What percentage was this? And how 
many deaths were there ? 


Exampte 2. Find the value of 4% of £2. 10s. 
Value = 40 of Baye 10s. =e of 50s. =2s. 


EXERCISE 244. 
Find the value of 
1. 50% of £5. 14s. 2 331% of £5. 3. 25% of £6. 6s. 
4, 20% of £7. 15s. 5. 15% of £150. 6. 124% of £3. 16s. 
7. 10% of £9. 5s. 8. 74% of £26. 9. 5%, or SL. 15s. 


LO. 32% of £17. 11, 24% of £42. 12. 14% of £90. 
13. 40% of £1. 5s. 14. 80% of £1. 16s. 8d. 
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Find the value of 


15. 30% of £1. 15s. 10d. 16. 662% of £1. 15s. 6d. 
17, 75% of £1. 10s. 8d. - 18. 90% of £2. 12s. 6d. 
19. 374% of £2. 6s. 8d. 20. 624%, of £2. 8s. 8d. 


EXERCISE 240. 
Find the value of 
121% of 14 tons 6 cwt. 2. 334% of 23 lb. 4 oz. 
2% of 3 days 7 hrs. 10 min. 4. 75% of 3 yds. 2 ft. 8 m. 
20% of 7 miles 6 fur. 5 chains. 6. 50% of 1 gall. 3 qts. 
81% of 8 sq. yds. 4 sq. ft. 72 sq. in. 
10% of 126 c. yds. 18 c. it. 


Cm Sti Ste 


EXERCISE 246. 


1. In a school of 250 pupils 24 per cent. are candidates at an 
examination. Of this number 5 per cent. fail; how many candi- 
dates pass ¢ 

9 At an examination 325 candidates are presented, of whom 
28 per cent. fail in Modern Languages, 16 per cent. in Classics 
and 12 per cent. in Mathematics ; how many candidates pass in 
each group of subjects ¢ 

3 Aman had £375. He first spent 10 per cent. of his money 
and then 12 per cent. of the remainder ; how much has he left ? 

4. A mixture of coffee and chicory weighing 35 lb. contains 
61 per cent. of chicory. The remainder is coffee; how much 
coffee and how much chicory does the mixture contain ? 

5, If 75 per cent. of gunpowder is nitre, 10 per cent. sulphur 
and 15 per cent. charcoal, what weight of each will be required 
in making 15 cwt. of gunpowder ? 

6. The proportion of nitrogen in the air is 79 per cent. and of 
oxygen 20 per cent. What quantity of nitrogen and oxygen 
respectively will there be in a room containing 181700 cubic 
feet of air ? 


Ff’ (3). Calculations correct to the nearest penny. 


245. The usual method of calculation is to reckon $d. 
and fractions greater than 4d. as Id., and to ignore fractions 
less than $d. 


Thus 62d. is reckoned as 6d. and 63d. as 7d. 
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EXERCISE 247. 
Find the value of the following correct to the nearest penny : 
L 125% of Ils. 7d. 2. 374% of 4s. 3d. . 3, 624% of 5s. 9d. 
4, 873% of Ts. lld. 5. 64% of 4s. 2d. 6. 182% of 14s. 5d. 
7. 314% of 15s. 7d. 8 433% of 17s. 5d. 


E’ (4). Business Applications of Percentage. 


246. When a person employs an agent to buy or sell property 
oi any kind he pays the agent for his trouble by giving him a 
percentage on the value of the property bought or sold. The money 
thus paid to the agent is called his commission. The agent is 
sometimes called a broker, and his commission is sometimes called 
brokerage. 


247. In the case of an Insurance Company, which, in return 
for certain payments, undertakes to make good a loss from fire 
or shipwreck, or to pay a certain sum of money after a man’s 
death to his representatives, the person who insures his property 
or his life pays annually to the company a certain percentage 
of the sum insured. The percentage in this case is called a 
premium. The written agreement is called a policy. 


248. Tradesmen sometimes encourage customers to pay 
promptly by allowing a reduction on the amount of an account. 
This reduction is usually a percentage on the amount of the 
account, and is called cash discount. 


EXERCISE 248. 
Complete the following table : 


Discount TABLE. 


50’, = in the £. Gey in the £. 
3319/, = phasors 740), 2 Rate H. 
OI PE ee a Balai: nia 
20 ae Cove rereeene 32% = 
Ve TRI 08 Ui 9 SS a Q40/, — 
PLO. nA A Se [PO le 8 ans en, 


249. The method employed in business for the calculation 
of discount will be understood from the following example. 
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ExampLe. A tradesman’s account for £61. 12s. 9d. is subject to a 
discount of 24% for cash. Find how much a customer should pay 
an ready money, correct to the nearest penny. 


Discount =7, of £61. 12s. 9d. = £1. 10s. 933d. 
=£1. 10s. 10d., correct to the nearest penny ; 
.. Amount payable = £61. 12s. 9d. - £1. 10s. 10d. 
= £60. Is. 11d. 


Or, using Decimals : £61. 12s. 9d. =£61-638. fArt. 172.] 
Discount = a = £1-541 (Art. 173.] 


=£1. 10s. 10d., correct to the nearest penny. 


EXERCISE 249. 
Calculations to be made correct to the nearest penny. 


1. What is an auctioneer’s commission at 10% for selling 
furniture worth £875 ? 


2. A broker buys £2000 worth of cotton ;- what is his com- 
mission at $% ? 


3. A house-agent collects my rents and charges me 5% 
commission; how much do I receive if my rents amount to 


£145 2 


4, A farmer sends 10 cows to market to be sold. They fetch 
45 guineas each. The auctioneer deducts his commission of 
24° and pays over the balance; how much does the farmer 
receive ? 


5. A land-agent sells property to the value of £5692. 15s. ; 
what is his commission at 14% ? 


6. A man insures his life in an insurance company for £1500 
at the rate of £2. 2s. 6d. per cent. per annum; what does the 
annual premium on the policy of assurance amount to 2 


7. The annual premium on a fire insurance policy being 
$%, What is the amount of premium to be paid for insuring 
property for 1000 guineas ? 


8. A bookseller used to take 2d. in the shilling off the 
published price of books. (i) What was the cash price of a book | 
published at 10s. 6d.? (ii) Express the discount price as.a 
percentage of the published price. 
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9. For cash payment a shopkeeper allows 24% discount. 
What is the amount to be deducted from an account for £17. 10s. 2 


10. What is the amount actually paid in settlement of an 
account for £15. 16s. 6d., less a cash discount of 24° 2 


E’ (5). Inverse Questions on Percentage. 


250. The method of working such questions will be understood 
from the following example. 


EXAMPLE. In an examination a boy obtains 39 marks or 65 per 
cent. of the highest possible number ; what is the maximum ? 


Method 1, Let x=the number; then 


65 
100 of x =39 ; 


39 x 100 ; 
Oral Geer 
", Fequired maximum =60, 
Method 2. 
Maximum from which 65 marks are obtained = 100 ; 
‘ _ 39x 100 | 
Siete ey esis ce vat a otek avcasian a9 market eR = 60. 


EXERCISE 250. 


1. How long is an arithmetic lesson if 9 minutes is 20% of 
the time ? 


2, What are the highest possible marks for a test paper in 
arithmetic if 45 marks are 75% of the total ? 


3. In a form 873% of the pupils on the roll are present; if 
the actual number present is 21, what is the number on the 
roll ? 


4, Hrom a length of cord 10-08 feet are cut off ; if this quantity 
is 16% of the original length, what was the original length 2 


5. Of the oranges in a case 74% are bad and 370 are good ; 
how many oranges does the case contain ? 


6. At an examination 36 boys passed. The percentage 
of failure was 20; how many boys entered for the examination ? 
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7. The population of a certain town is 6923, and is 40° more 
than it was ten years ago; what was the population then ? 


8 An auctioneer’s commission was 74% of the value of the 
property which he sold. He received £3. 18s.; what did the 
property realize ? 

9. An agent charges me 24% for collecting rents; how 
much money does he collect if, after deducting his commission, 
he pays me £195 ? 


10. A house is insured for three-fourths of its value at 13%, 
and the premium is £18 ; what is the value of the house 2 
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F’. PROFIT AND LOSS. 


251. The price at which an article is bought is called the 
cost price ; the price at which it is sold is called the selling price. 
When an article is sold for more than it cost, it is said to be sold 
at a profit ; when it is sold for less, it is said to be sold at a loss. 

Supposing A sells for £6 an article which cost him £5, and 
that B sells for £5 an article which cost him £4, we see that in 
each case the profit is £1; but the rate of profit is not the 
same: A makes a profit of £1 on an outlay of £5 and B makes 
the same profit on an outlay of £4. 

To compare the two rates of profit, we must take a standard 
outlay (or cost price), say £100, thus: 


A’s Rate of Profit. B’s Rate of Profit. 
Profiton £5 =£1; Profit on £4 =£1; 

.. profiton £1 =£0-2; .. profit on £l =£0-25; 

.. profit on £100 =£20. .. profit on £100 = £25. 


252. Profit or loss may be reckoned in general terms as 
a percentage of the money originally spent (or the cost price). 

The standard cost price is represented by £100. 

A selling price giving 20% profit is represented by £120. 

A selling price giving 20% loss is represented by £80. 


253. To find the profit or loss per cent., given the cost price ~ 
and the selling price. 


Exampie. An artecle bought for £3 1s sold for £3. 15s. ; what is 


the rate of profit per cent. ? 
f Prost Profit on 60s. = 15s. ; 


.. profit on 100s. =a x 15s. =25s. ; 


*, rate of profit per cent. =25. 


EXERCISE 251, 


Find the rate of profit or loss per cent. in the following cases : 


Cost Price. Selling Price. Cost Price. Selling Price. 
1, 3s. 3s. 9d. 2. 3s. 2s. 3d. 
3. 1s. 8d. 1s. 9d. 4. 4s. 2d. 3s. 11d. 


P.P.A. oO 
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Find the rate of profit or loss per cent. in the following cases: 


Cost Price. Selling Price. Cost Price. Selling Price. 
5. 6s. 8d. Ts. 2d. 6. 5s. 4s. 3d. 
7, 4s. Td. Ts. 4d. 8. 3s. 9d. 2s. 3d. 
9. 4s. 6d. 6s. 10. Is. 4d. 1s. 2d. 


EXERCISE 252. 


1. A man buys a house for £800 and sells it for £1000; what 
percentage profit does he make on his outlay ? 

2. A profit of 4s. 8d. is made by selling an article for £2. 11s. 4d.; 
what is the profit per cent. on the cost price ¢ 

3. A dealer buys a gross of articles for £9 and sells them at 
1s. 4d. each ; what is the gain per cent. on his outlay ¢ 

4, A provision dealer buys 1 cwt. of butter for £14 and sells 
it at 2s. 9d. per lb.; what does he gain or lose, and what does 
he gain or lose per cent. on his outlay ? 


5. A shopkeeper buys tea at £10 per cwt. and sells it at the 
rate of 24d. per oz.; what is the profit per cent. on his outlay ? 


6. A profit of 2s. 3d. in the pound is made on an outlay of 
£262. 5s.; what is the total profit (to the nearest penny), and 
what is the profit per cent. ¢ 


7. An ironmonger buys screws at 10d. per gross and sells 
them at the rate of 10 for a penny ; on an outlay of £1 what is 
the profit (to the nearest penny), and what is the profit per cent. 


8. A grocer buys sugar at £5. 2s. 8d. per cwt. and sells it 
at 1s. per lb.; what does he gain on 100 lb., and what does he 
gain per cent. on his outlay ? 


254. To find the selling price, given the cost price and the 
profit or loss per cent. 


Exampte. An article bought for £3 rs sold at a profit of 25 per 
cent. ; what rs the selling price ? 
Method 1. Cost price =60s., 
profit = 25, of 60s. =15s. ; 
‘, selling price =75s. =£3. 15s. 
Method 2. 


Ratio of selling price to cost price =123 =3 ; 
*, selling price =$ of £3=£3. 15s. 
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EXERCISE 253. 


Find the selling price in the following cases : 


Cost Price. Profit. Cost Price. Loss. 

Pos, 25%: As RSs 20%) 
Sls 8di Daeg: 4. 5s ey Ae 
5. 4s. 6d. 332%. 6. 1s. 4d. 124%. 
7. 6s. 8d. Th/.. 8, 4s. 2d. 6%, 
Ra Oy 60 %. 10.2; 359d. AQ 7, 


EXERCISE 254. 


1. A shopkeeper buys 3 dozen cricket balls for £16. 16s. 
and sells each ball at a profit of 124° on his outlay; what 
is the selling price of each ball, and what is his total profit ? 


2. A draper buys 23 yards of silk for £30 and sells it so as 
to gain 15% on the cost price; what is the selling price per 
yard ? 


3. A man buys two pictures, one for £40, the other for £60; 
he sells the first at a profit of 30% and the second at a profit 
of 15%. At what price does he sell each picture; and what 
is his percentage profit on his whole outlay ? 


4, A grocer buys 1 cwt. of sugar for 5 guineas and sells it by 
the pound at a profit of 62% on his outlay; how much 
per lb. does he charge ? 


5. A provision dealer buys a cheese, weighing 53 lb., for 
£4, 8s. 4d.; at what price per lb. must he sell it so as to gain 
15% on his outlay ? : 


6. A shopkeeper buys £260 worth of goods. He sells three- 
fourths of them at a gain of 15% and the rest at a loss of 5% on 
his outlay ; what is the total amount received from the sale ? 


7. A grocer buys butter at £14 per cwt. and he sells half at 
3s. per lb.; at what price per lb. must he sell the rest so as to 
gain 40° on his outlay ? 


8. A Parisian shopkeeper buys a certain commodity at the 
rate of 1500 francs per kilogram; what must be his selling price 
per gram in order to gain 8% on his outlay ? 
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955. To find the cost price, given the selling price and the 
profit or loss per cent. 


ExaMmpLe 1. An article is sold for £3. 15s. at a profit of 25 per 
cent. on the cost price ; what is the cost price ? 
Selling price = 42% of cost price 
= of cost price ; 
*, cost price = # of selling price 
=+# of 75s. 
= £3. 
Exampir 2. An article is sold for £2. 5s. at a loss of 25 per cent. 
on the cost price ; what is the cost price : 


£2. 5s. =+%5 of cost price 
= 3 of cost price ; 
*, cost price = § of £2. 5s. 


= £3. 


EXERCISE 290. 


Find the cost price in the following cases : 


Selling Price. Profit. Selling Price. Loss. 
1, 3s. 9d. 20.53 2. 2s. 3d. 25. Ye. 
MENT 5. %; 4. 4s. 9d. 5%: 
ponds, Gud: 123%. 6. 1s. 2d. 123%. 
Wie (Ss-20. T4%, 8. Ss. Lid. per 
9. 7s. 4d. 60 %. 10. 4s.3d. 15 %. 


EXERCISE 256. 
1, A piano was sold for £84 at a profit of 163% on the cost 
price ; what was the cost price ? 
2. A picture was sold for £55. 16s. at a loss of 7% on the 
cost price ; what was the cost price ? 


3. A number of articles are sold at 4s. 7d. each at a profit 
of 10% on the cost price. The total profit is £12; how many 
articles are sold ? 


4. A shopkeeper sells walnuts for 6s. per 100 and gains 20% 
on his outlay ; at what price per score did he buy walnuts ¢ 
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5. A grocer sells butter at 2s. 3d. per lb. at a profit of 121°% on 
his outlay ; what is the cost price per cwt. 2 

6. A dealer by selling coal at 2s. 74d. per cwt. gains 40% on 
his outlay ; what does the coal cost him per ton ? 

7. A shopkeeper sells potatoes at 3s. per stone (14 Ib.), and 
gains 60% on his outlay; at what price per ton did he buy 
potatoes ? 

8. A Parisian shopkeeper sells wire at 188 francs per kilo- 
metre at a loss of 6% on his outlay; how many centimes per 
metre did the wire cost him ? 


256. To compare (i) selling prices, and (ii) profits or losses 
per cent. 


Exampiel. An article is sold for £2. 5s. at a loss of 25 per cent. ; 
what selling price would have given a profit of 25 per cent. ? 

£2. 58. = 755, of cost ; 

*, cost =499 of £2. 5s. 
=4 of £2. 5s.; 

reqd. selling price =125 of cost 

= x4 of £2. 5s. 
=5 of £2. 5s. 
= £3. 15s. 


Or thus: Reqd. selling price =145 of £2. 5s. =etc. 


EXAMPLE 2. An article sold for £3. 15s. gives a profit of 25 per 
cent. ; what would be the gain or loss per cent., if rt had been sold 
for £2. 5s. ? 


£3. 15s. =4125 of cost; 
£2. 5s. 
ees As 3. Ibs. of 125 of cost 
= 48 x 8 of cost 
= # of cost 
= 74% of cost ; 
*, rate of loss =25 %. 


EXERCISE 257. 
1. By selling an article for 16s. 6d. a shopkeeper loses 12% on 
his outlay ; for how much must he sell it to gain 12% ? 
2. By selling a camera for £2. 2s. a boy gained 5% on his 
outlay ; at what price should he have sold it in order to gain 
15% ? 
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3. If 25% is gained by selling an article for 11s. 8d., at what 
price should it be sold so as to gain only 123% ? . 


4. If by selling sugar at £4. 16s. per cwt. a grocer would 
lose 4°, at what price per lb. must he sell it to gain 12% ? 


5. A shopkeeper sells goods for £30 at a loss of 10°% on his 
outlay. He ought to have sold them at a profit of 30% ; how 
much under their proper price were they sold ? 


6. By selling an article for 1s. 7d. a shopkeeper loses 5, on 
his outlay ; what would he have gained or lost per cent. by selling 
it for ls. 9d. ¢ | 


7. A shopkeeper selling an article for 12s. 103d. gains 3% on 
his outlay ; what would have been the gain per cent. if he had 
sold it for 13s. 6d. ? 


g. A shopkeeper selling an article for £2. 12s. 6d. gains 5% on 
his outlay ; what would he have gained or lost per cent. by selling 
it for £2. 7s. 6d. ? 


9. By selling goods for £6. 18s. 9d. a shopkeeper gains 124% on 
his outlay ; what would have been his gain or loss per cent. if he 
had sold them for £6. 15s. 8d. ? 


10. If6 kilograms of a commodity are sold for 37 francs 80 cen- 
times at a profit of 5°% on the cost price, what will be the gain 
per cent. if the selling price is increased by 20 centimes per 
kilogram ? 
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G’. INTEREST. 


257. Interest is the money paid for the use of money lent. 

The interest is reckoned at so much for every £100 lent for 
each year, 7.¢. at a certain Rate per cent. per annum. 

The sum of money lent is called the Principal. 


258. When it is agreed between the lender and the borrower 
that the interest shall be paid over periodically, as soon as it 
becomes due, the Principal is said to be lent at Simple Interest. 

Thus, if the rate be 1 per cent. per annum, the interest for 1 year 
is £1 on every £100. At 7 per cent. per annum it follows that the 
interest for 1 year is £7 on £100; for 2 years £14; for half a year 
£3. 10s., and so on. 


G’ (1). Simple Interest. 


ExamPLe. Find the Simple Interest on £325 for 3 years at 
7 per cent. per annum. 


Method 1. 
Interest on £325 for 1] year at 1% =£325 = £3-25. 
ccs RO 1 year .... 7% =£3-25 x7 =£22-75, 
Seegeeagarahdeeeceteassotesces 3 years ... 7% =£22-75 x 3 =£68-25 
= £68. 5s. 
Method 2. 
Interest on £100 for 3 years =£7 x3 =£21; 
Nidesicastavedecess £325 for 3 years = £325 x 745 x 21 =£12 x21 
= £68} 
= £68. 5s. 


259. To find the Simple Interest: Multiply the Principal 
by the rate per cent. and by the number of years, and divide the result 
by 100. 

260. When we add the Interest to the Principal we get the 
Amount, 7.e. the sum to which the Principal will amount at the 
end of a given time. 


Thus, £325 lent at 7 per cent. per annum will amount to £393. 5s. 
(£325 + £68. 5s.) at the end of 3 years. 
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EXERCISE 258. 


Write down the answers at sight. 


Find 1 per cent. of the following sums of money : 


1,. £350. 2, £420. 3. £560. 4, £290. 
5. £380. 6. £570. We TAO: 8. £830. 
9, £625. 10. £475. 11. £815. 12. £545. 
13. £385. 14, £295. 15. £735. 16. £265. 


EXERCISE 259. 
Write down the results at sight. 


Find (i) the Simple Interest for 1 year on, and (ii) the Amount of 


1, £100 at 5%. 2, £200 av 5%. 3, £500 at 6%. 
4, £150... 8%. 5, £420... 7%. 6, £560... 6%. 
7, £290... 5%. 8, £625 ... 5%. 9, £475 ... 6%. 
10. £385 ... 4%. 1 $535... 7%. 1k ERIS ae 


EXERCISE 260. 
Check each result. 
Find (i) the Simple Interest on, and (ii) the Amount of 


1. £100 for 2 years at 5%. 2. £200 for 3 years at 5%. 
wh AE) LE Rea ieee ee oh A. S420 Sd ieae 7%. 
eg 0 Re Seen te 6%, 6. S380 sno & oaseeee 6%. 
ME Ole Gell it sen eatin nnd 4%. Bi. SBMS. syne wecnecenevere B,; 
Rog ot LS ee eee 155: 10: £206 50 stances 4%. 


EXERCISE 261. 
Check each result. 
Find (i) the Simple Interest on, and (ii) the Amount of 


1. £200 for 6 months at 10%. 2 £500 for 2 months at 6%. 
Breton... es ane £0f: as 8080 KS Wa eee 897, 
peters. 6 chown BY. DOES cee 4°, 
1 ERG Ga a. 6. .xcacclon B55 Re SPOAB iain ae ane 6%. 
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261. If the date on which a sum of money is lent and the 
date on which it is repaid with interest are given, one only of 
the days named is included in calculating the interest. 


Thus the period from March 7th to May 19th . 
=(24 +30 +19) days =73 days =3%% of a year =} year. 


EXERCISE 262. 
Check each result. 


Find (i) the Interest, and (ii) the Amount in the following cases: 


Principal. Time. Rate per annum. 
1. £740. March 7th—May 19th. BOS: 
2, £525. May 19th—October 12th. bo 
3. £390. April 15th-November 20th. 5%. 
4, £385. March 14th—December 31st. 57, 
5. £650. August 7th-December 31st. 10%. 
6. £260. March 5th—October 10th. LOU: 


262. Bankers disregard fractions of a penny in calculations. 
In the following example we find the interest to the nearest 
penny. 

Exampie. Find correct to the nearest penny the Simple Interest 
on £1715. 1s. 8d. for 2 years 6 months at 6 per cent. per annum. 


Interest =;8,5 x 24 of £1715. 1s. 8d. 
=y%y of £1715. ls. 8d. 
= £5145. 5s. Od. +20 
=£257. 5s. 3d. 


EXERCISE 263. 

Check each result. 
Find the Simple Interest on 
£473. 15s. for 2 years at 5%. 
£250. 17s. 6d. for 2 years at 10°%. 
£227. 10s. for 2 years at 8%. 
£390. 12s. 6d. for 2 years at 6%. 
£162. 10s. for 3 years at 6%. 


ee eae 
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Find the Simple Interest on 
6. £869. 7s. 6d. for 2 years at 7%. 
7, £551. 15s. for 10 months at 6%. 
8. £139. 7s. 6d. for 6 months at 4%. 


EXERCISE 264. 
Check each result. 


Find, to the nearest penny, the Simple Interest on 
1. £554. 10s. for 8 months at 4%. 
£2160. 12s. 6d. for 1 year at 6%. 
£365. 10s. for 6 months at 6%. 
£5982. 7s. 6d. for 24 years at 6%. 
£652. 7s. 6d. for 44 years at 8%. 
£1261. 17s. 6d. for 14 years at 5%. 
£986. 15s. 6d. for 3 years at 4%. 
£3265. 12s. 6d. for 54 years at 4%. 


Cnt Pet ee ae ee 


~ 


G’ (2). Simple Interest and Decimal Monetary Systems. 


963. The following examples require a knowledge of certain 
foreign monetary systems (Art. 148). 
FRANCE : 
100 centimes (c.) =1 franc (f.). 
UNITED STATES OF AMERICA 
100 cents (c.) =1 dollar ($). 


EXERCISE 265. 
Give your results correct to the nearest centime (or cent). 
Find the Simple Interest on 
1. 942 francs for 1 year at 7%. 
670 f. 75 c. for 8 months at 5%. 
215 dollars for 1 year at 6}%. 
1052 dollars 80 c. for 24 years at 7%. 
916 francs for 24 years at 3£%. 
422 f. 50 c. for 6 years at 9%. 
9216 dollars for 13 years at 5$%. 
4968 dollars 75 c. for 3 years at 53%. 


G0 SID OT oo PO 
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EXERCISE 266. 


1, If £365 is borrowed on 17th May at 74 per cent. per annum, 
what sum will repay the debt on 9th November 2 


2, A man borrows £20, interest being at the rate of 74 per cent. 
per annum, but he pays the interest monthly ; how much does 
the monthly interest amount to ? 


3. I buy a house for £860; what rent must I charge in order 
to obtain 5} per cent. per annum on my purchase money if I 
have to pay an average of £5. lls. per annum for repairs and 
insurance ? 


4. Show that the Simple Interest on £225 lent at 5 per cent. 
will in 4 years be the same as the Simple Interest on £250 lent 
for 3 years at 6 per cent. 


5. Find the difference in the Simple Interest on £525 lent for 
2 years at 63 and 7 per cent. respectively. 


6. What is the ratio of the Simple Interest on £60 for 6 months 
at 5 per cent. to that on £90 for 3 months at 10 per cent. 


G’ (3). Inverse Simple Interest. 


264. Of the four quantities, Principal, Rate per cent., Time 
and Interest, any one can be found when the other three are 
given. 


Exampte 1. What Principal will yield £68. 5s. interest in 3 years 
at 1% ? 
The Interest on £100 =£7 x3=£21; 
.. Principal which yields £21 =£100; 
_ £100 x 68-25 6825 
Wat eantoenseod cee easnsees sicheisaents £68 -25 Re ER Sceay or to 


= £325. 


EXAMPLE 2. In how many years will the interest on £325 become 
£68. 5s. at 71% ? 


Interest on £325 at 7% for one year = £22. 15s. 
GEM veaxads caged ysce us cseviavensindst in reqd. time = £68. 5s. ; 
£68. 5s. 
£22. 15s. 
_ 273 
~ 91 

=3. 


*, required number of years = 
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Exampie 3. At what rate per cent. will the interest on £325 
become £68. 5s. in 3 years ? 


Interest on £325 for 3 years at one per cent. =£9. 15s. 


BVI vss cectucecessunsechcbson sastcaeewppesseeias reqd. rate % =£68. 5s. ; 
; _ £68. 58. 273 
. required rate per cent. = 3015s 30 


Check. The worked example (Art. 258) verifies the three results 
(Art. 264). 


EXERCISE 267. 
Check each result. 
Find the Principal when the Interest in 1 year is 
1. £4. 10s. at 10%. 2 £3. 18s. at 5%. 3. £5. ds. at 6£%. 
Find in what time the Simple Interest on 
4, £65 will become £3. 5s. at 5% per annum. 
5, £85 will become £25. 10s. at 10% per annum. 
6. £60 will become £2. 16s. at 7% per annum. 


Find the rate per cent. per annum when the Simple Interest on 
7. £60 in 1 year is £3. 8. £90 in 3 months is £2. ds. 


EXERCISE 268. 
Check each result. 
Find the Principal when the Simple Interest is 
1. £28. 10s. for 1 year at 6%. 
9, £29.5s. for 2 years at 8%. 
3. £2. 15s. 9d. for 6 months at 4%. 
4, 65 francs 94 centimes for 1 year at 7%. 
Find in what time the Simple Interest on 
5. £560 will become £33. 12s. at 6% per annum. 
6. £227. 10s. will become £36. 8s. at 8% per annum. 
7. $40 will become $6.50 c. at 594 per annum. 
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Find the rate per cent. per annum when the Simple Interest on 
8. £420 in 1 year is £29. 8s. 
9. £162. 10s. in 3 years is £29. 5s. 
10. $200 in 6 years is $90. 
265. The Amount is equal to the sum of the Principal and 


Interest (Art. 260); and therefore when any two of these quan- 
tities are given, the third can be readily found. 


EXERCISE 269. 


Check each result. 
Find in what time 


1, £545 will amount to £621. 6s. at 7%. 

2. £162. 10s. will amount to £191. 15s. at 6%. 

8. £237. 10s. will amount to £245. 8s. 4d. at 5%. 
Find at what rate per cent. per annum 

4. £560 will amount to £627. 4s. in 2 years. 

5. £139. 7s. 6d. will amount to £142. 3s. 3d. in 6 months. 

6. £337. 10s. will amount to £421. 17s. 6d. in 4 years. 


Example 4. What Principal will amount to £393. 5s. in 3 years 
at T%, % 
£100 amounts to £121 under the given conditions. 
Principal which amounts to £121 =£100; 
3932 


° ag pat: 3 
EE ao Te Ne £393} =£100 x = 


1573 ‘1 
=£100 x oe as x [21 


=e xX 1o 
panel 
EXERCISE 270. 
Check each result. 
Find the Principal which will amount to 
1. £675 in 2 years at 4%. 
2. £489. 5s. in 6 months at 6%. 
3. £263. 18s. in 2 years at 8%. 
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Find the Principal which will amount to 
4. £259. 7s. in 2 years at 7%. 
5. £421. 17s. 6d. in 4 years at 64%. 
6. £347. 12s. 6d. in 8 months at 44%. 


EXERCISE 271. 


1. If £100 is lent at interest for £9. 2s. 6d. per cent. per annum, 
what is the interest per day ? (365 days=1 year.) 


2. A man borrows £1, agreeing to pay threepence per week 
as interest ; at what rate per cent. per annum is he paying ? 


3. A moneylender charges £1 for a loan of £10 for a month; 
how much per cent. per annum does he charge ? 


4. A sum of £325 is lent on January 10th, 1921, and £334. 2s. 
is received on June 5th, as payment of principal and interest ; 
what rate of interest per annum is charged ? 


5. The yearly rent of a house being £130, what should be 
the cost of the house that the purchaser may get 63% on his 
investment ? 


6. A sum of £350 is lent on June 15th and is repaid as soon 
as the interest amounts to £3. 10s. ; at what date is the principal 
repaid ? (Rate of interest: 5% per annum.) 


G’ (4). Compound Interest. 


966. In Compound Interest the interest at the end of a stated 
period is added to the Principal: the amount so formed gives 
the Principal on which interest is reckoned for the next period ; 
and so on. 


For example, suppose £100 be lent for 3 years at 5%, the interest 
being payable yearly. At the end of the first year the interest due 
is £5. This is retained by the borrower and the principal becomes 
£105. For the second year the interest on £105 is £5. 5s. This again 
is retained, and the principal becomes £110. 5s. The interest for the 
third year is £5. 10s. 3d.; therefore at the end of the 3 years the total 
amount due is £115. 15s. 3d., and the increase is £15. 15s. 3d. 


267. The following method should be adopted: we work 
throughout in decimals, writing results correct to 5 places, since 
the result is required to the nearest penny; 2.e. correct to 3 
decimal places. 
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ExampLe. Find to the nearest penny the amount, and the increase 
of, £325 in 3 years at 7% Compound Interest. 


£325 = Principal for first year. 
7% =3553 .. 22°75  =Interest for first year. 


347:75 =Principal for second year. 
7% = boi «. 24-3425 =Interest for second year. 


372-0925 =Principal for third year. 
7% =150; «. 26-04648 =Interest for third year. 


.. Increase =£73. 2s. 9d. 


Norr.—Compare the Compound and the Simple Interest on the 
same Principal for 3 years at 7 % (Art. 258). 


EXERCISE 272. 


Find the amount and the increase of the following sums, at 
Compound Interest, to the nearest penny. 


1. £500 at 10% in 2 years. 2. £200 at 5% in 2 years. 
3. £250 at 4% in 2 years. 4. £480 at 5% in 2 years. 
5. £561. 2s. 6d. at 5% in 2 years. 
6. £1760. 10s. at 4% in 2 years. 7. £4000 at 5% in 3 years. 
8. £1750. 12s. 6d. at 4% in 3 years. 
9. £923. 17s. 6d. at 23% in 3 years. 
10. £4000 at'74% in 3 years. | 11. £5000 at 43% in 3 years. 
12. £1034. 3s. at 54% in 3 years. 
In the next examples, add the interest half-yearly. 
13. £500 at 5% in 2 years. 14. £1000 at 8% in 2 years. 
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H’. SQUARE ROOT. 
H’ (1). General Method: Introduction. 


968. We have learnt how to find the square root of a number 
which can be easily separated into prime factors (Arts. 68-71). 


269. The general method of extracting the square root of a 
number is based upon the formula 


(a+b)®=a2+2xaxb+b?=a? +(2xa+6) xb. [Art. 52.] 


Examete. Find the square of 38. 


Let a =30 and b=8; 
+, 38x 38 =(30 +8)? =(30)? +2 x 30x 8 +8? 
=(30)?+(2x30+8) x8 
=900 +(60 +8) x8 
=900 +544 
=1444. 


The converse of this process will give the square root of 1444. 


EXERCISE 273. 


Using the above Method, and setting down all the working, 
find the value of : 
Be Aa fet 3. 495. 4. 23°. Boule. 


6. 377. y Pe Vis 8. 532. | Eafe ia 10... 73". 
11,89". cb 13. 442. 14. 75%. 15. 84°. 


H’ (2). Square Root of a Whole Number. 
970. Since V100 = 10, and 10000 = 100, and 1000000 = 1000, 


etc., it follows that the square roots of all numbers between 
100 and 10000 lie between 10 and 100, and consist of two digits ; 
that the square roots of all numbers between 10000 and 1000000 
lie between 100 and 1000, and consist of thee digits, and so on. 

Hence we see that two additional digits in a number lead to 
one additional digit in the square root. 
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If therefore we mark off the digits of a number in periods 
of two, beginning at the right hand, the number of these periods 
will be the same as the number of digits in the square root. 

The left-hand period will sometimes contain only one digit. 

For example, by marking off the digits of the numbers 169, 1444 
and 56644 as follows 169, 14’44 and 5’66’44, we see that the Square 
roots of these numbers have respectively, 2, 2 and 3 digits. 


271. The general method of extracting the square root of 
a number will be seen from the following examples : 


Exampte 1. Find the square root of 1444, 


This number is obtained by multiplying 38 by 38 (Art. 269). 
Hence the square root is 38. 

We can find the number of tens in the Square root by ascertaining 
what multiple of 10 has its Square neat less than 1444: this is clearly 
30, for 402 = 1600, and is too great. 

Having found the tens, we next find the units. Subtracting 302 or 
900 from 1444, the remainder is 544 ; and (Art. 269) 


544 =(2 x 30 +8) x8. 


If we could divide 544 by 2 x30+8, we should get the number of 
units 8 at once. But since the divisor itself involves this unascertained 
number 8, the plan adopted is to use the part 2 x 30 as a trial divisor, 
to find by means of it a tria] quotient, and then to see whether 


(2 x 30 + trial quotient) x trial quotient = 544. 


The first trial quotient may not prove correct ; if it is too great, we 
try the number next less, and so on. 

In this particular case, if we divide 544 by 2x30, i.e. by 60, we 
get a trial quotient 9. But (60 +9) x9 =621, and is too great; we 
therefore try 8, and we find that (60 +8) x8 =544. 

The digits of the square root 38 are thus found in succession. 

The above operations may be stated concisely thus : 


14,44130+8,. orthus.,. 3 8 
900 


14,44 

60 + 8/544 9 
| 544 68544 
544 


—— 


The latter is the practical form, and the process is briefly as 
follows : , 

Step i. We mark off the digits in twos, beginning at the right hand. 

Step ii. The greatest Square in 14 is 9, and its square root is 3. 


We place 3 in the root place. We multiply 3 by 3 and subtract the 
product from 14. The remainder is 5. 


PoP sas 
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Step iii. To this remainder we annex the period 44, and our dividend 
becomes 544. Twice the root digit 3 is 6, so we put 6 in the divisor. 

Instead of 60 we take 6 as a trial divisor, and we take 54 as a trial 
dividend. Proceeding as explained above, we find that 8 is the true 
quotient. We annex 8 to the 3 in the root place, and also to the divisor. 
We multiply 68 by 8 and, subtracting the product from 544, we get no 
remainder. The square root is thus 38. 


EXERCISE 274. 


Find the square root of 


dei by. 2. 289. 3. 361. 4. 529. 
5. 961. 6. 1369. 7. 2209. 8. 2809. 
9. 5329. 10. 6241. 11. 4921. 12. 9409. 


SUPPLEMENTARY EXAMPLES. 
Re-work Exercise 99, 1-15, by the General Method of Art. 271. 


EXxAMpPLe 2. Find the square root of 56644. 


We first mark off the digits of 56644 in periods of two, beginning 
at the right hand. 
There are 3 periods, and therefore 3 digits in the square root. 
23 8 
5 66 44 
4 


43/166 
129 


468/3744 
3744 


Step i. The root nearest to that of the first period 5 is 2. The 
square of 2is4. Subtracting 4 from 5, the remainder is 1. We bring 
down the second period, and we get 166 for the next dividend. | 

Step ii, The trial divisor is 2 x2 or 4, and the irial dividend is 16. 
The true quotient is 3. We place 8 as the second digit in the root, 
and we also annex 3 to the trial divisor. 

Step iii. In the next step the trial divisor is 46, obtained by doubling 
the 23 in the root ; and the trial dividend is 374. 


EXERCISE 275. 


Find the square root of 
1. 14161. 2. 22201. 8. 22801. 4. 64009. 


5. 146689. 6. 226576. 7. 249001. 8. 253009. 
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H’ (3). The Square Root of a Decimal. 


272. To find the square root of a decimal, we proceed exactly 
in the same way as in finding the square root of a whole number, 
but we mark off the periods from the decimal pont both ways, 
right and left. 

If the given decimal has an odd number of decimal places, 


O may be added to make a complete period, and we may then add 
00 as many times as we please. 


Exampte 1. Find the square root of 1127-6164. 


Square Root=3 3:5 8 
11/27,-61 64 
9 


Note. Before bringing down the period 61, 63 mre 
which comes next after the decimal point, put eR 
a decimal point in the root. 665/3861 
3325 
ae 
53664 
EXERCISE 276. 
Find the square root of 
1. 2°89. Pri 5-29. 3. 79-21. 
4, 2-2801. 5. 2490-01. 6. 001369. 
7. -01188/. 8. 64-6416. 9. 023409. 
10. 170-3025. dW Weir ig eT 9 i 12; ‘00000961. 


Exampie 2. Find the square root of :144 correct to 2 decimal 
places. 


Square Root=0-3 7 9 
0,-14,40 00 
Nore. To find the correct second 9 


decimal place, we must work to three hae 
places. 469 
Reqd. square root = 0-38. 749/7100 
6741 
359 


EXERCISE 277. 
Find, correct to 2 decimal] places, the square root of 
1. 57-127... 2; -O16. 3. -823. 
Find, correct to 3 decimal places, the square root of 
4, 1-6. 5. -4, 6. -002. 7. 64:34. 
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Find, correct to 3 significant figures, the square root of 


Fess 08 OY eae ee 2 8 os 10. -823. 11. -002. 
Find, correct to 1 decimal place, the square root of 
Tyee 8. TS. 14. 3}. 15. 5}. 


EXERCISE 278. 


1. The area of the top of a square table is 14 sq. ft. 9 sq. in. 5 
find the length of a side. 


9 The area of a square field is 10 acres ; how many yards otf 
fencing are required to enclose it 2 


3. How long will it take a man to walk round the field (Question 
2) at the rate of a mile in 103 minutes ¢ 


4. The area of a square is equal to the area of a rectangle whose 
adjacent sides are 36 feet and 7 feet; find the length of a side 
of the square to the nearest foot. 


Draw diagrams in connection with the solution of Ques. 5 and 6. 


_ 5. The area of a playground, which is twice as long as it is wide, 
is 338 sq. yards ; find the dimensions of the playground. 
6. The area of the floor of a room is 56 sq. yds. 8 sq. ft., and 
Ae room is twice as long as it is wide ; find the dimensions of the 
oor. 
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J’. THE PARALLELOGRAM. 


273. Any four-sided figure (quadrilateral), having its opposite 
sides equal and parallel, is called a parallelogram. 


A straight line joining opposite angles of a parallelogram is 
called a diagonal. 


A rectangle is a parallelogram in which all the angles are 
right angles (Art. 123). 

A square is a rectangle with all its sides equal (Art. 121). 

A rhombus is a parallelogram with all its sides equal, while 
its angles are not right angles. 


274. We have learnt how to find the area of a rectangle 
(Art. 124); by the aid of squared paper we may learn how to 
find the area of a parallelogram. 


EXERCISE 279. 
SQUARED PAPER EXERCISE. 


On squared paper draw a line BC 15 units long, and on %t con- 
struct a rectangle PBCQ 6 units high. 


& A Q D 
A ey 
Y Y y LLY LL 
ic de St / 
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PAH PP ry Te rr 
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1. How many small squares does the figure PBCQ contain 2 


From P measure off 4 units to the right to A, and joun BA; 
from Q measure off 4 units to the right to D, and join CD. 


Notz. In counting the squares, omit parts less than half of a square and 
count parts greater than half as whole squares. 


2. How many small squares does the figure ABCD contain ? 


3. Count the number of squares in each of the shaded figures 
APB and DQc. 
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4, What do you infer as to the area of the parallelogram 
ABCD as compared with that of the rectangle PBCQ % 


5. Verify this by drawing the parallelogram and the rectangle 
separately on squared paper and counting the number of squares 
in each. 


6. Which line in the diagram represents the base of the 
figures 4 

7. Which lines in the diagram represent the altitude of the 
figures ! 

8 How can the area of any parallelogram be found ? 

9. On squared paper draw a rectangle PBCQ 5 cm. by 4 cm., 


and on the same base BC, a parallelogram ABCD of the same 
height. Repeat the processes 1-5 above. 


10. On squared paper draw a parallelogram ABCD, having 
BC=6 cm., BP=5 cm. and AP=3 cm. Find its area. 


975. To calculate the area of a parallelogram : Multiply the 
number of units in the base by the number of units in the perpen- 
dicular height. 


Any side may be taken as base. The height is the perpendicular 
distance between the base and the side parallel to it. 


EXERCISE 280 
Check each result. 
Calculate, in sq. ft. and sq. in., the area of a parallelogram 
whose base and perpendicular height are respectively 
1. 5 ft. 9 in. and 1 ft. 9 in. 9. 6 ft. 9 in. and 4 ft. 6 in. 
3, 5 ft. 6 in. and 3 ft, 9 in. 4. 7 ft. 6 in. and 5 ft. 9 in. 


5. A gardener plants 55 seedlings in a bed which is in the 
form of a parallelogram, allowing 4 sq. ft. for each. Find the 
perpendicular distance between two parallel sides, each of which 
measures 20 ft. 


SUPPLEMENTARY EXAMPLES. 
Re-work Exercises 158 (1-9) and 197 (7-14). 
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K’. TRIANGLES. 


276. A triangle is a plane figure bounded by three straight 
lines. 
Any side of the triangle may be called its base. 
The altitude or height of a triangle is the perpendicular drawn 
to the base from the opposite angular point (the apex or vertex). 


K’ (1). The Area of a Triangle, given the Base and Altitude. 


EXERCISE 281. 
SQUARED PAPER EXERCISE. 


On squared paper draw a line AB 15 units long ; on AB as base 
construct a rectangle ABCD 9 units high. 


1. How many small squares does the figure ABCD contain 2 


From B and C measure off 4 units to the left to F and E respec- 
twely, and join EF by means of a dotted line. Join EA and EB. . 


2. How many small squares does the triangle ABE contain 2 


3. What do you infer as to the area of the triangle ABE as 
compared with that of the rectangle ABCD ? 


4. Which line in the diagram represents the altitude both of 
the triangle and of the rectangle? Which line represents the 
base of both figures ? 


5. By means of tracing paper, or otherwise, show that figures 
BCE and BEF are equal triangles; similarly, show that figures 
AEF and ADE are equal triangles. 
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977. To calculate the area of a triangle, when the base and 
height are given: Multiply the number of units in the base by the 
number of wnits in the perpendicular height, and dwide the product 
by 2. 


Using the letters A, b and h to denote the number of units in 
the area, base and height of the triangle respectively, 


A=4bh. 


EXERCISE 282. 
Check each result. 


Nors. Give answers 1-2 in sq. cm., 3-6 in sq. ft. and sq. in., 7-10 in 
sq. yds. and sq. ft. 


Calculate the area of a triangle whose base and height are 
respectively 


1. 2-5 cm. and 1:5 cm. 2. 18-4 cm. and 10-5 cm. 
3. 2 ft. 8 in. and 1 ft. 6 in. 4, 3 ft. 6 in. and 8 in. 

5. 3 yds. and 4 ft. 6 in. 6. 11 ft. and 3 ft. 6 in. 
7. 25 yds. and 8 ft. 8. 50 ft. and 3 yds. 


9. 4 yds. 1 ft. and 5 yds. 1 ft. 10. 8 yds. 2 ft. and 6 yds. 2 it. 


11. The area of a triangular piece of wood is 5 sq. ft. 39 sq. in., 
and the altitude is 3 ft. 10 in.; find the length of the base. 


12. A gardener plants seedlings in'a bed in the form of a 
triangle, the base of which is 2 ft. 8 in. and the perpendicular 
height 1 ft. 6 in; if each seedling occupies a space 4 in. square, 
how many are planted ? 


K’ (2). Right-angled Triangles. 


278. A triangle having one of its angles a right angle is 
called a right-angled triangle; either of the sides containing the 
right angle may be considered as the base of the triangle and the 
other as the heght. 


The side opposite the right angle is called the hypotenuse. In the 
figure below ABC is a right-angled triangle having the right angle at 
C; the side AB is the hypotenuse. 
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EXERCISE 283. 
Note. Give answers 1-2 in sq. cm., 3-6 in sq. ft. and sq. in. 


Find the area of a right-angled triangle when the two sides 
containing the right angle are respectively 


1. 7 cm. and 5 cm. 2. 5:4 cm. and 2:5 cm. 
Oe te. Call and 1 ib. G in: 4, 8 ft. 9 in. and 7 ft. 6 in. 
Db. ott. 4 in. and 2 ft: 3 in. 6. 18 th 4in, and lO tt: 3: in. 


EXERCISE 284. 
SQUARED PAPER EXERCISE. 
On squared paper draw a line BC 4 cm. long, and at point C draw 


a straight line CA, 3 em. long, at right angles to BC. Join AB. 
ABC ws a right-angled triangle. 


Describe a square upon each of the three sides of the triangle, 
as shown in the figure above. 


Measure the area of each of the squares, in every way you 
know. Write down your results thus : 


1. Square on AC sie ld Ryeays sq. cm. 
2. Square on BC 7) x, ee sq. cm. 
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3. Sum of results 1 and 2 Bs asec sq. cm. 
4, Square on AB ai: Veutiance sq. cm. 
5. Difference between 4and 3 = _......... sq. cm. 


Repeat the above with several right-angled triangles. 


279. The important property of right-angled triangles, which 
we have just learnt, is known as the Theorem of Pythagoras 
from the name of the Greek mathematician who lived about 
525 B.C. : 

In any right-angled triangle the square on the hypotenuse is equal 
to the sum of the squares on the other sides. 


EXERCISE 285. 
Check each result. 


Calculate the length of the hypotenuse of a right-angled triangle, 
if the other sides are respectively 


1. 6cm. and 8 cm. 2. 5cm. and 12 cm. 
3. 8 in. and 15 in. 4, 15 in. and 20 in. 
5. 2-1 in. and 2:8 in. 6. 2-7 in. and 3-6 in. 


Find the length of one side of a right-angled triangle, of which 
the hypotenuse and the other side are respectively 


7 13 cm. and 5 cm. 8. 25 in. and 7 in. 
9. 4:5 cm. and 2:7 cm. 10. 3:5 in. and 2:1 in. 


EXERCISE 286. 


Diagrams should be drawn in connection with the solutions of the 
following questions. 
1, Find, to the nearest hundredth of an inch, the length of 
the diagonal of a square, the sides of which are 5 inches long. 


2 The diagonal of a rectangle is 25 inches long, and one of 
the sides is 16 inches long ; find, to the nearest tenth of an inch, 
the length of the other side. 


3. A footpath goes along two adjacent sides of a rectangular 
playing field 52 yards long and 39 yards wide. Find the distance 
which would be saved if the path were straight across the ground 
from corner to corner. 


TRIANGLES 235 


4. The foot of a ladder is 7 ft. away from a vertical wall, and 
the height of the top of the ladder, which rests against the wall, 
is 24 ft. Find the length of the ladder. 


5. A ladder 45 ft. long reaches a window 36 ft. from the ground. 
Find the distance of the foot of the ladder from the side of the 
house. 


6. Find the cost of painting the gable end of a house at 3s. 
per sq. yard. The width of the house is 25 ft., the ridge of the 
roof rises 10 ft. above the eaves and the eaves are 32 ft. from 
the_ground. 
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L’. THE CIRCLE. 


Pupils should be led to discover the processes, or rules, by their 
own measurements based upon a model of a large wooden cylinder, 
such as 1s used in the Art Room. 


280. A circle is a plane figure bounded by one line called the 
circumference, and is such that all straight lines drawn to the 
circumference from a certain point called 
the centre are equal to one another. 


A line drawn through the centre, and 
terminated at both ends by the circum- 
ference, is called a diameter of the 
circle. 

A straight line drawn from the centre 
of a circle to the circumference is half a 
‘diameter, and is called a radius. 


L’ (1). The Length of the Circumference, 


EXERCISE 287. 
EXPERIMENTAL EXERCISE. 


1, Measure the diameter of a cylinder as accurately as you can 
in centimetres or inches. 


2. Fold a piece of paper tightly round the cylinder until the 
edges overlap. Prick through the overlapping paper with a pin. 
Unroll the paper, spread it out flat and measure the distance 
between the pinholes in centimetres or inches. 


3. From your measurements find how many times result 2 is 
contained in result 1. Work out the quotient correct to one 
place of decimals. 


4. Measure the diameter of a halfpenny. 


5. Roll the coin along a straight line on which inches and 
tenths of inches are marked. Find how many times the circum- 
ference of a halfpenny contains the diameter. 


N.B. Repeat processes 4-5 with a penny and other circular objects. 
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6. Draw on thin cardboard a circle of a moderately large 
radius. Measure the length of the circumference in any way 
you please. (Take at least three measurements and use the 
average of the three.) Then write down your result thus: 


Ben ee eu onumisrences) 
Length of diameter — covcccccsce 


7. Repeat this process with several circles of different radii 
(inches and centimetres). 


981. From these experiments we find that the result is always 
the same: the length of the circumference of a circle 1s always 
equal to the length of the diameter multiplied by some definite 
number which is a little more than 3, very nearly equal to 3, 
more nearly to 3-1416. 


* This constant ratio which the circumference of any circle bears 
to its diameter is denoted by the symbol x (a Greek letter called 


pr); thatistosay —eirewmference _ 
diameter ; 
or Circumference = diameter X n. 


EXERCISE 288. 
(The value of m is to be taken as 31416.) 
Norse. Give the answers in yards and decimals of a yard. 


Find the circumference of a circle whose radius is 


1, 20 yds. 2. 14 yds. 3. 5 yds. 1 ft. 6 in. 
4, 5 ft. 5. 104 ft. 6. 6 ft. 3 in. 
Find the diameter of a circle whose circumference is 
7. 31-416 yds. 8. 125-664 yds. 9, 43-9824 yds. 
10. 10-9956 yds. 11. 35-343 yds. 12. 27-489 yds. 


EXERCISE 289. 


(The value of m is to be taken as 22. 


1. The spoke of a wheel measures 1 ft. 9 in. from the centre 
to the rim. What is the measurement all round the wheel ? 


2. How many times will a wheel, 4 ft. 8 in. in diameter, turn 
round in travelling 14 miles ? 

How many revolutions will a wheel half the above diameter 
make in travelling a distance five times as great as the above ? 
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3. The measurement round a circular table is 18 ft. 4 in. 
What is the width of the table across its widest part ? 


4. The circumference of a wheel is 27 ft. 6 in. What is the 
distance from the centre of the wheel to the rim 2 


5. A locomotive engine is travelling at the rate of 45 miles 
an hour, and the diameter of the driving wheel is 7 ft. How many 
complete revoiutions will the wheel make in a second ? 

6. The driving wheel of a locomotive engine is 7 ft. in diameter 
and makes 120 revolutions a minute. What is the speed of the 
engine expressed in (i) feet per second, (ii) miles per hour ? 


L’ (2). The Area of a Circle. 


EXERCISE 290. 
SQUARED PAPER EXERCISE. 


Draw on squared paper a circle having a radius of 1 inch. By 
drawing along the lines on the paper, describe a square each side of 
whach touches the circle. (See figure below.) 


Notr. The shaded portion is one-quarter of the circle, and is called a 
quadrant. 

1. Find, by counting the number of small squares, the area 
of (a) the quadrant, and of (b) the square described on the radius 
of the circle. Write down your results, and calculate the value 
of the quotient : 

Area of quadrant _ 
Area of square 
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2. From result 1(a) write down the area of the circle. 
3. Fill in the calculations : 


Area of circle e 
Area of square described on radius 


eevesevese 


Repeat the exercise with circles of different radw (inches and 
sentumetres : say 3 1n., 5 n., 3 cm., 5 cm.). 


The ratio which the area of a circle bears to the area of the 
square on the radius is found in every case to be the same as 
that which the length of the circumference bears to the length of 
the diameter. The exact value of this ratio we have denoted 
by x. 


282. To calculate the area of a circle: Multiply the area of 
the square on the radius by x. 

Using the letters A and r to denote the number of units in the 
area and radius respectively, 


A=nr. 


EXERCISE 291. 
(The value of is to be taken as 3:1416.) 
Note. Give the answers in sq. yds. and decimals of a sq. yd. 
Find the area of a circle whose radius is 
1. 20 yds. 2. 14 yds. 3. 5 yds. 1 ft. 6 in. 
4. 5 ft. 5. 104 ft. 6. 6 ft. 3 in. 


EXERCISE 292. 


(The value of x is to be taken as 22 unless otherwise stated.) 
1. Find the area of a circular disc, the diameter of which is 14 
inches. 


2. Find the area of a circular table, if the measurement across 
the widest part is 3 ft. 6 in. 


3. Find the area of grass that a horse can graze over, if he 
is fastened to a stake in a paddock by a rope 28 ft. long. 


4, Find, to three significant figures, the radius of a circular 
disc whose area is 100 sq. centimetres. 
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5. Find the length of rope needed to tether a goat in order 
that it may feed on 154 sq. yards of grass. 


6. The side of a square is 10 cm. in length, and a circle is 
inscribed in the square ; find the area of the space between them. 
(x=3-1416.) 


283. A sector of a circle is a figure bounded by two radii 
and the part of the circumference (called an arc) between them. 


284. The area of a circle may be looked at from another 
point of view. 


EXERCISE 293. 
EXPERIMENTAL EXERCISE. 


(i) Draw on thin cardboard a circle of a moderately large radius. 
e 


(ii) Draw two diameters at right angles. 
(111) Dwvide the half circumference into 12 equal parts. 


(iv) From the different points draw radii, so that the circle 
will be divided into 24 equal parts (sectors). 


(v) Cut out the sectors and arrange them alternately up and down 
as shown in the figure. 


(vi) Repeat processes (i)-(v) with a circle divided into 32 equal 
sectors. 


285. The above figure is almost exactly a parallelogram, the 
length of the base being equal to half the length of the circum- 
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ference of the circle and the height being equal to the radius of 
- the circle ; therefore the area of the circle is approximately equal 
to the area of the parallelogram. 


Note. The greater the number of sectors, the more nearly will the arcs 
be straight lines and the figure become more exactly a rectangle. 


The area of the circle can also be found by considering the 

_ Sectors as triangles. Hach of the sectors is nearly an isosceles 
triangle (Ex. 293), having radii for two sides and a part of the 

circumference for base. 


286. To calculate the area of a circle: Multiply half the cir- 
cumference by half the diameter. : 
Since half the circumference is zr and half the diameter is t, 
A=mrrxr=rr?, as before. [Art. 282. ] 


EXERCISE 294, 


(The value of 1 18 to be taken as 22,) 


Find the area of a circle whose radius and circumference are 
respectively 


1, 34 in. and 11 in. 2, 7 in. and 8 ft. 8 in. 
3, 1 ft. 9 in. and 3 yds. 2 ft. 4, 2 ft. 4in. and 14 ft. 8 in. 


5. Find the area in square yards of a circular grass plot which 
is surrounded by a fence 132 ft. long, and which has a path 21 ft. 
long across the widest part. 


6, Hind the area of a circular flower-bed which is 4 ft. 1 in. 
across the widest part, and measures 12 ft. 10 in. round. 


L’ (3). The Area of a Circular Ring. 


287. When two circles are described having the same centre, 
but with different radii, they are called concentric circles, and 
the space between their circumferences is called a circular ring. 


The area of a circular ring is clearly equal to the difference 
between the area of the outer circle and that of the inner circle. 

Using the letters A, R and r to denote the number of units in 
the area, outer radius and inner radius respectively, 


A=n(R?— 7?) =nx(R+7) (R—71). 
P.P.A, Q 
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Exampue. A circular ring has an outer. diameter of 3 inches 
and an inner diameter of 2 inches. Find the area. (n=3-142.) 


Area =3-142(1-5 +1) (1-5 -1) sq. in. 
=3-142 x2-5 x -5 sq. in. 
=3-9275 sa. in. 


-—e ee ewe = 


qr ccctt tcc rs 


EXERCISE 295. 
(The value of 1 is to be taken as 3:1416.) 
Norr. Give the answers in square inches and decimals of sq. in. 


Find the area of a circular ring whose outer and inner radii are 
respectively 

1, 5 .in.j;31n. 9. 4 ins, 3 Mi. $. 6 in., 5 in: 

4, 42 in., 3$ in. 5, 2in., 14 in. 6. 34 in., 23 in. 


EXERCISE 296. 
(The value of is to be taken as 37.) 


1, Find the area in square yards of a circular running track 
whose outer radius is 140 yards, and whose width is 7 yards. 


2. A circular fish-pond has a radius of 56 ft., and 1s contained 
in a circular enclosure whose radius from the centre of the pond 
to the outer edge of the enclosure is 70 ft. ; find in square yards 
the area of the path round the pond. 

3. A circular flower-bed 21 ft. in diameter is bordered by a 
gravel path 34 ft. wide ; find the area oi the path in square feet. 

4, A metal ring is 2} in. wide, and the internal diameter is 8 in. ; 
find its value at a penny per square inch. 

5, A wall encloses a circular area 4 ft. in diameter and is 
surrounded by a wooden platform 3 ft. wide; find the cost of 
the plattorm at 10d. per square foot. 
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M’. THE CYLINDER. 


M’ (1). Surface of a Cylinder. 


288. A right cylinder is a solid figure, described by the revolu- 
tion of a rectangle about one side which remains fixed (called the 
axis). The ends (or bases) of the cylinder are circles. 


P 


The axis of a cylinder is therefore a line join- 
ing the centres of the two ends and is at right 
angles to each end. 


poacwecowocs ee ewr ewer - 


EXERCISE 297. 
EXPERIMENTAL EXERCISE. 
1, Examine a cylinder carefully and describe its shape. 
2, Take a tracing of one end and test the other end with it. 


3, Cut a piece of paper so that it will exactly cover the curved 
surface of a cylinder. What is the shape of the paper ? 


4, Referring to the above figure, if ABCD represents the surface 
thus opened out, what are the lengths of AB and of BC ? 
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5, If the radius of an end is 7, what is 
(i). the circumference of a circular end ? 
(ii) the area of a circular end ? 
6. What is the least number of measurements which need be 


taken so that the whole surface area of a cylinder may be cal- 
culated ? 


289. To calculate the curved surface of a cylinder: Multiply 
the circumference of the base by the heaght. 

Using the letters A, r and h to denote the number of units in the 
area, radius of base and height of the cylinder respectively, 


A =2nrh. 


The whole surface of a cylinder=the curved surface + area 
of the ends : A=2nr2 + 2nrh=2rr(r +h). 

Exercise. Find (i) the area of the curved surface, and (ii) the 
area of the whole surface of a cylinder whose hergit is 10 in. and 
the radius of whose base is Tin. (m=*.) 

(i) Radius =7 inches ; therefore diameter =14 inches ; 
‘ circumference of base = 14 x 22 inches =44 inches ; 
- area of curved surface =44 x 10 sq. inches =440 sq. inches 
= sq. ft. 8 sq. in. 


(ii) Area of the two ends =2 x3? x7 x7 sq. inches =308 sq. in. 
=2 sq. ft. 20 sq. in. ; 
*, total surface area =3 sq. ft. 8 sq. in. +2 sq. ft. 20 sq. in. 
=5 sq. ft. 28 sq. in. 


EXERCISE 298. 
(The value of 1 is to be taken as 3A.) 
Norr. Give answers 1-6 in sq. yds., ete. 
Find the area of the curved surface of a cylinder of which the 
following dimensions are given : 

1. Circumference of base=2 ft. 11 in.; height =6 ft. 

2. Diameter of base =1 ft. 9in.; height=3 ft. 

3. Radius of base =lft. 2in.; height=5 ft. 
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Find the area of the whole surface of a cylinder of the following 
dimensions : 

4. Circumference of base=14 ft. 8in.; height=6 ft. 

5. Diameter of base = 5 ft. 10in.; height=3 ft. 

6. Radius of base = 1ft. 2in.; height=9 ft. 

7. The diameter of the end of a roller is 1 ft. 9 in., and the 
roller is 3 ft. long; how many revolutions will it make in going 
over a grass-plot + acre in extent ? 

8. The circumference of a roller is 11 ft., and the roller is 
6 it. long. It inakes 30 revolutions in passing from one end of 


a cricket ground to the other; what is the area of the ground, 
if it is rolled in 22 journeys ? 


M’ (2). Volume of a Cylinder. 


290. To calculate the volume ofa cylinder: Multiply the area 
of the base hy the height. 


Using the letters V, r and h to denote the 
number of units in the volume, radius of the 
circular base and height of the cylinder 
respectively, 

V=(nr?) xh 
=nr"h, 


weer - fF me SY 


<----=--p—-—---- > 


ExampLe. Find the volume of a cylinder whose height is 10 in. 
and the radius of whose base is Tin. (x=22.) 
Area of base =22 x7 x7 =154 sq. inches ; 
*, volume = 154 x 10 c. inches 
aoa oS HCHES. 
291. The cross section of a cylinder is a section at right angles 
to the axis, and is equal and parallel to the bases. 
ExampiLe. The area of the cross-section of a cylinder is 27-4 sq. 
cm., and the length of the cylinder is 15:6 cm.; find the volume. 
Volume = 27-4 x 15-6 c.cm. 
= 427-44 c.cm. 
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EXERCISE 299. 
(The value of 3 is to be taken as 22.) 


Find the volume of a cylinder of which the following dimensions 
are given : 


1. Area of base =58isq.in.; height=8 in. 

9. Area of base — 10-25 sq. cm. ; height =5-6 cm. 

3. Radius of base =e in. ; height =8 in. 

4 Radius of base au By Oo eh hae height = 14-5 cm. 

5. Diameter of base =] ft..2 in. ; height = 10 in. 

6. Diameter of base =8-4 cm. ; height = 16-8 cm. 

7. Circumference of base=1 ft. 10in.; height=1 ft. 6 in. 

8, Circumference of base=17-6 cm. ; height = 25-4 cm. 
EXERCISE 300. 


(The value of m is to be taken as 22, unless another value is given.) 


1. Find how many cubic feet of earth must be dug out in order 
to make a well 14 ft. in diameter and 50 ft. deep. 


2, In digging a well 14 ft. in diameter, 114 c. yds. 2 c. ft. of 
earth were excavated; calculate the depth of the wall. 


3, Find how many gallons of water can be contained in a 
cylindrical boiler 16 ft. long and 7 ft. in diameter, if 6} gallons 
of water occupy 1 cubic foot. 


4. The interior diameter of a rain gauge is 14-2 cm., and the 
volume of the rainfall registered is 373 cubic centimetres ; find 
the depth of the rainfall in millimetres. 


5. Calculate the weight of a metal cylinder whose diameter 
is 7 cm. and whose length is 10 cm., if the weight of a cubic 
centimetre of the metal weighs 7-5 grams. 


6. A cubic foot of copper is drawn out into a wire 3/5 inch 


in diameter ; find to the nearest yard the length of the wire. 

7. The area of the cross-section of a bronze cylinder is 27-4 
sq. cm., the length of the cylinder is 15-6 cm. ; find the weight 
of the cylinder, assuming that bronze is 8-96 times as heavy 
as water, and that 1 c.cm. of water weighs 1 gram. Give the result 
in grams correct to 3 significant figures. 
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M’ (3). Volume of a Hollow Cylinder. 


292. Gas pipes, chimney-pots and the ordinary garden 
roller are familiar examples of a hollow cylinder. 


293. To calculate the volume of a hollow cylinder. 


Using the letters V, R, r and h to denote the number of units 
in the volume, outer radius, inner radius and height of the cylinder 
respectively, 

V=n(R?-7?)h=r(R+r) (R—-7)h. 


Example. The external diameter of a metal pipe is 3 inches 
and the vnternal diameter is 2 inches. If the pipe rs 12 inches long, 
find the volume of metal in it. (m=3:142.) 


Volume =3-142 (1:5 +1) (1:5 -1) x 12 ¢. in. 
=3-142 x2:5x-5 x12 ¢. in. 
=47:13 c. in. 


‘(oe ee oe 


EXERCISE 301. 
(The value of to be taken as 22.) 


1, The outer diameter of a metal pipe is 7 cm., the inner 
diameter is 6 cm., and the length of the pipe is 14 cm.; how 
many cubic centimetres of metal are there in it ? 


2. A hollow cylindrical tube open at both ends is made of metal 
1 in. thick. The exterior diameter is 8 in. and the length of the 
pipe 1 foot ; how many cubic inches of metal are there in it ? 


3. The external diameter of a hollow cylinder open at both 
ends being 44 cm., thickness 2 cm. and height 25 cm., what 
is the volume of the metal ? 


4. The external diameter of a cylindrical shell is 174 in., the 
internal diameter is 14 in., and the height of the shell is 4 ft. 
What is the volume of the shell ? 
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5. What is the solid content of a hollow iron roller, the external 
diameter of which is 4 ft. 8 in., the thickness of the iron 33 in. 
and the length of the roller 8 ft. ? 


6: What is the weight of a copper pipe the exterior diameter 
of which is 5 cm. and the interior diameter is 3-8 cm. The length 
of the pipe is 25 cm., and 1 cubic centimetre of copper weighs 
8-8 grams. Give the result in grams correct to the nearest gram. 
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N’. MENSURATION FORMULAE. 


| Note. m=3-1416 (or 32). | 


1. To find the Area of a Triangle : 
A=area, b=base, h=height; A=ibh. 
2. To find the Circumference of a Circle : 
C=circumference, d=diameter, 7=radius. 
C=7d or 2zr. 


3. To find the Area of a Circle : 

A=area, r=radius; A= 7r2. 
4. To find the Area of a Plane Circular Ring : 

A=area, R=outer radius, 7=inner radius. 
A=7(R*-7?) =7(R+7) (R—-7). 
5. To find the Area of the Curved Surface of a Cylinder : 
A=area, r=radius of circular base, h = height of cylinder. 
A=2zrh. 
6. To find the Volume of a Solid Cylinder : 
V=volume, 7 =radius of circular base, h=height of cylinder. 
V=77rh. 

7. To find the Volume of a Hollow Cylinder : 


V=volume, R=external radius, r=internal radius, 
h=height of cylinder. 


V =7h (R*-7?) =zh (R+7) (R-7). 
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P’. SIMPLE BUSINESS CALCULATIONS. 
‘P’ (1). Explanation of Business Terms. 


294. Debt is a term generally applied to an amount due or 
payable from one person to another in return for goods or other 
obligation. 


A Debtor is one who owes value (money or goods) to another. 


A Creditor is one to whom value (money or goods) is owing. 


A Personal Account is a record of the business carried on 
between two persons, e.g. buying or selling goods, receiving or 
paying money. 


Balance is the term used to denote the difference (if any) 
between the two sides of an account. 


P’ (2). How to keep a Cash Book. 


295. The Cash Book is a record of receipts of cash and pay- 
ments made by cash. 


Cash (money) comprises coin, bank-notes, cheques or other documents 
which can be immediately converted into cash. 


The entries are made on two pages facing each other ; receipts 
are recorded on the left-hand side and payments on the right-hand 
side. 


The entries are made in this order: 


1. The date at which cash is received or paid. 

2. The name of the person to whom the owner of the Cash Book 
is indebted for cash received, or the name of the person by whom the 
owner of the Cash Book is credited for cash paid. 

3. The amount of cash received or paid. 


The Cash Book is balanced periodically, and the Balance 
(if any) is brought down to the opposite side to form the first 
entry for the next period. 


The Balance of a Cash Account always denotes a surplus of receipts 
over payments, because it is impossible to pay out more Cash than is 
received. 

The Balance can be checked at any time, and ought always to agree 
with the actual amount of Cash in hand. 
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PINTS. 


1. Noughts must not be inserted in the money columns ; insert 
a dot or dash. 


2. The totals of the two sides of an account must be written 
level with each other. 


EXERCISE 302. 


Rule siz Cash Book forms on behalf of yourself and enter 
the transactions specified below. Supply dates at which payment 
was made and names of persons to whom payment was made. 
Balance each account. 


1-6. Re-work Exercise 117, 1-6; and arrange as directed above. 


EXERCISE 303. 


1. Rule a Cash Book on behalf of yourself, and enter the iol- 
lowing transactions, balancing on 6th January : 


19— £. Shak 
Jan. 1. Cash in hand - - - - - - 10 - —- 
,, 2. Paid Samuel Weller - - . - 316 0 
,», 4. Paid Thomas Pinch - . - : 210 9 
» 6. Paid Martin Chuzzlewit - - - - 1 17 14 


2. Bring down the Balance on 8th January, and enter the 
following transactions, balancing on 13th January : 


19— A De Me 
Jan. 9. Received from Caleb Plummer - - 1010 - 
», 10. Paid Mark Tapley - - - - eel ee 
», Ll. Paid Oliver Twist - - - - 216 8 
», 12: Paid Tracy Tupman~= - . - - E 19:27 


3. Bring down the Balance on 15th January, and enter the 
following transactions, balancing on 20th January : 


19— cS. & 
Jan. 15. Paid Newman Noggs - - - - 3.8 4 
», 16. Received from Dodson & Fogg -~ - 1b - - 
», 18. Paid Samuel Pickwick - - - - 113.6 
,» 20. Paid Nathaniel Winkle - - - - 1.17. <¢ 
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4, Bring down the Balance on 22nd January, and enter the 
following transactions, balancing on 27th January : 


19— tae <li 
Jan. 22. Paid David Copperfield Sy n= fC 217 4 
», 23. Received from Uriah Heep - - - 15 15 - 
», 26. Paid Nicholas Nickleby - - - 18.55 
», 27. Paid Daniel Peggotty - - - - 417 3 


P’ (3). Invoices ; Receipts for Money. 
(Refer to Art. 95.) 


EXERCISE 304. 


Make out the invoices specified below and show how payment 
is receipted on each invoice. Assume you are the purchaser of 
the goods. 

Note. Receipts for amounts of £2 and upwards require a 2d. stamp 
affixed. 

Seller of Date of 
Invoice. Date. the Goods. Payment. 
Ex. 123 (2) 27th Dec.19— _ T. Figg 2nd Jan. 19— 
cya eee CE) Dob OCs ff. ‘A: Damb.:) ord) Jana? ,; 
29th Dec. ,, D. Sox 4th Janie, 
he UL). oOth. Dec. 4s. T. Brass GthicJ anes. 


Note. The totals of these invoices are entered as Payments in the Cash 
Account (p. 251). 


moO DO 
a 
for) 
_— 


P’ (4), Cash Discount. 
(Refer to Arts. 245 and 248.) 


297. The term Gross Amount means the amount before any 
deduction for discount is made. The term Net Amount means 
the amount after deduction for discount has been made. 


EXERCISE 305. 
Calculations to be made correct to the nearest penny. 


Supply the figures required in the last two columns : 


Gross Rate of 
Name of Account. Amount. Discount. Discount. Net Amount. 
per Famer He PAR AUT en i, aaa fe 
ob. Kige.- 115 4 14% 
2. A. Lamb - va od 4 24% 
oo DuSox - 6 19 ll ba, 
4. T. Brass’ - Powe TEY 
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P’ (5). Rates and Taxes. 


298. Rates are payments levied by a local authority on 
property situated in its district to defray expenses under its 
control, e.g. expenditure on police, roads, etc. 


Taxes are payments levied by the Imperial Parliament to defray 
the general expenses of government, e.g. expenditure on the 
navy, army, etc. 


Taxes levied on certain imported goods, e.g. tea, tobacco, etc., are 
called Customs duties. 

Taxes levied on certain goods produced and consumed at home, 
e.g. the manufacture and sale of spirits and beer, are called Excise 
duties. 


299. The value of a person’s property, as estimated by the 
authorities, for the purposes of calculating his share of rates and 
taxes, is called the assessment. 

Rates and taxes are calculated on the assessment at so much 
in the £. 


800. No new principles are involved in the examples which 
follow. 


ExamPLe 1. A person pays income-tax at 3s. im the £ on an 
assessment of £220. 10s. ; find the amount of income-tax payable. 


(Solution by Ratio Method.) 
3s. = of £1. 
Income tax =; of the assessment ; 
.. Amount of tax =;% of £220. 10s. 
=£33. 1s. 6d. 


EXAMPLE 2. Find the amount of a rate at 15s. wm the £ when 
the assessment of a house and premises rs £40. 10s. 


(Solution by Practice. ) 


£40:5 =assessment ; 
10s. =4 of £1. | 20-25 =amount at 10s. in the &. ; 
5s. =4 Of 103.) 10-125 =....,..sesenyees 5S. sescsecswene : 


.. Amount of rate = £30-375 =£30. 7s. 6d. 
Alternative Solution. Apply Ratio Method. 
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EXERCISE 306. 


1. A person’s taxable income is £336. He has to pay 3s. in 
the £ on £225 and 6s. in the £ on the remainder ; find the total 
amount of income-tax payable. 


2. HOUSE DUTY. In the £. 
Houses of an annual value of £20, and not exceeding £40 - 3d. 
a ay Me » exceeding £40, and not exceed- 
ing £60 - - - - 6d. 
3 bs ms » exceeding £60 - - - - 9d. 


Find from the above table the House Duty payable on rents 
as under : 


(a) £24. (b) £38. (c) £46. (d) £52. (e) £65. 


3. The assessment (or the rateable value) of the property in 
a town is £180000. If the local authority needs £135000 for 
public purposes, find how much in the £ the rate will be. 


4. Find the amount payable for rates on property assessed as 


under : 
(a) (0) (c) (d) 
Assessment - £62. 10s. £56.15s. £48. 5s. £23. 12s. 
Rate in the £ 15s. 16s. 13s. 4d. 18s. 4d. 


5. The following table gives the purposes for which a rate is 
made and the amount in the £ levied for each purpose. Fill in 
for each purpose the amounts payable on property assessed at 
(a) £40. 10s.; (b) £62. 10s. 


OT EA SNE AE NET po Sei7) 
Relief of the Poor - ei 2 vA 
County Council Expenses 4 — 
Education - - Shier AO 
Police - - - sage liye = 
Highways -~ - Te ate Ra a) 
Lighting - Sa, 8 
Scavenging - - Sk 
Miscellaneous - - 10 


Total - - - Me sene: ERS deed), Phe Micah aks | 


Fill in the last line in the above table. 


= k= 4 
a ee ee 


a 


ede 


REVISION PAPERS. 
Numbers less than 100: The Four Rules. 


PAPER 1. 
1. One book has sixteen pages, another twenty-four pages, and another 
forty-eight pages ; how many pages are there in the three books ? 
«2. George is eighteen years old ; how old was he five years ago ? 


3. Tom made 39 runs in a cricket match, and Harry made 13 less than 
Tom ; how many runs did they make altogether ? 


4, Sixteen ounces make a pound; how many ounces make 5 pounds ? 


*5. How many apples will you receive, if I give you the third part of 
96 apples ? 


PAPER 2. 


1. In a certain school there are fifteen boys in the first class, twenty-seven 
in the second, twenty-nine in the third, and eighteen in the fourth; how 
many boys are in the school ? 


- 2. Willie is fourteen years old; in how many years’ time will he be 
twenty-nine ? 

8. Tom has 28 marbles and Harry has 15 marbles. If Tom gives 4 of 
his marbles to Harry, how many will each then have ? 

4. Twenty-four hours make a day ; how many hours are there in 3 days ? 


5. If 58 apples are equally divided among 5 boys, how many will each 
boy get, and how many apples will be left over ? 


PAPER 8. 
1. In a wood there are 27 elm trees, 28 oak trees, 19 beech trees, and 
14 pine trees ; what is the total number of trees ? 
2. By how many is 56 greater than 41? And 56 is how many less than 
69 ? 
3. Three feet make a yard; how many feet long is a piece of string 
nineteen yards long ? 


* 4, Tom has 18 marbles and George has three times as many; how 
many have they between them ? 


5. There are 92 pears in 4 bags and an equal number in each; how 
many pears are there in each bag ? 


Beh R 
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PAPER 4. 
1. Write in figures in a vertical column, and add together: seven, 
twenty-three, seventeen, thirty-five. 


2, George has nineteen marbles and Tom has thirty-five; how many . 
more has Tom than George ? 


8. A boy has two copy-books; one has in it 30 pages and the other 
24 pages. If he has filled up 18 pages in the first book already, how many 
more pages has he to write to fill both the books ? 


4, Write down the answers to the following : 
(a) 9+3-24+4; (6) 94+3-(2+4). . 
5. A dairyman had a quarter-dozen boxes, each containing a score of 


egos. He sold a dozen eggs to each of four customers; how many eggs 
altogether has he now ? 


PAPER 5. 
1. Find the sum of the following numbers arranged as they are : 
35+3+164+8+419. 

ope Tom has thirty-five marbles ; how many more does he want to make 

ty ? 
*8. Write down the answers to the following : 

(ay) 5+3x4-2; (b) (6+3)x (4-2). 

* 4, Find the sixth part of 3 times 24. 


5. In a school there were 85 pupils last term. One-fifth of them left 
at the end of the term, but 19 new pupils came after the holidays; how 
many pupils are now in the school ? 


PAPER 6. 


1. Write down the sum of the following numbers arranged as they are: 
47+19+425. 


2. George has nineteen marbles ;~ how many more does he want to 
make ninety-one ? 


8. There are 20 boys ina class. Eight of them did 3 sums each, and the 
rest did 4 sums each ; how many sums were worked by this class ? 
~ 4, Find the answers to the following : 
(a) 14x3-18x2; (6) 45+34+36+2. 
* 5. Ina bag there are 54 nuts. Of these, one-third are chestnuts, one-half 


of the remainder are filberts, and the rest are walnuts; how many nuts 
of each kind are there in the bag ? 


Numbers less than 1000: The Four Rules. 
PAPER 7. 


1, A school cricket team makes ninety-three runs in the first innings 
and eighty-five in the second; what is the total score ? 


2. A farmer has one hundred and eighteen sheep and lambs together 
He has sixty-nine sheep ; how many lambs has he ? 
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8. Three boys together have one hundred and twenty marbles. The 
first has sixty-five, and the second has twenty-eight less than the first ; 
how many marbles has the third boy ? 


4. In a school there are 6 classes and 25 boys in each class. Nineteen 
boys, however, are absent ; how many are present ? 


* 5. A bag contains 114 nuts, a second one-third as many, and a third a 
sixth as many ; how many nuts are there in the first bag more than in the 

second and third together ? 
; PAPER 8. 


1. I have in my garden eighty-five gooseberry bushes, fifty-eight black- 
currant bushes, and seventy-nine other currant bushes ; how many bushes 
have I altogether ? 


2. A train carries 366 passengers. Of these 77 ride first-class and the rest 
third-class ; how many third-class passengers are there ? 


3. A case of eggs contains 275. Of these, 29 are bad and 57 are cracked ; 
how many eggs are sound ? 


4. A sack of potatoes weighs 168 pounds; how many pounds will 5 sacks 
weigh ? 
* 5. A bunch of bananas consisted of 280 pods. After cutting off one- 
eighth of the pods, how many pods should remain on the bunch ? 


PAPER 9. 


1. A railway train carries 37 first-class passengers, 59 more second-class 
than first, and 196 more third-class than first-class; what is the total 
number of passengers ? 


2. In a cricket match one team made 250 runs, and won the match 
by 62; how many runs did the other team make ? 


8. On each of 8 shelves there are 49 books, and on each of 7 other shelves 
there are 68 ; how many books are there on all the shelves ? 


4. How often can I cut off 9 inches from a length of string containing 
324 inches ? 


+5. A dealer collects 12 dozen eggs from one farm, 8 score from another, 
and 101 froma third. He sells the lot at 9 for a shilling ; how many shillings 
does he receive ? 


PAPER 10. 


1. One book has twenty-eight pages, another one hundred and ninety-two, 
a third ninety-six, and a fourth two hundred and eighty-eight ; how many 
pages are there in the four books ? 


2. A steamer has eight hundred and fourteen persons on board. The 
crew number one hundred and twenty-five; how many passengers are there? 


3. On board another steamer the passengers and the crew together 
number 851, and the crew alone number 98; how many are the passengers 
more than the crew ? 


4, Sixteen ounces make a pound ; how many ounces are there in sixty-one 
pounds of chocolate ? And how many pounds are there in three hundred 
and eighty-four ounces of chocolate ? 


<5. There are twenty-eight rows of boys, with fourteen in a row. If 


we reduce the number of rows by one and add one boy to each row, what 
is the difference in the total number ? 
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PAPER 11. 


1. Write in figures in a vertical column, and add together: five, twenty- 
three, one hundred and thirty-one, two hundred and forty-seven, five 
hundred and forty-six. 


2. In a school of five hundred and seventy boys, two hundred and 
seventy-seven are in the upper school; how many boys are in the lower 
school ? 

3. How many pages are there in forty-eight books, if each book contains 
sixteen pages ? 

4, If 719 sticks are arranged in groups of 18 sticks, how many groups 
are there, and how many sticks will be left over ? 


5. Brown makes the following scores in eight cricket matches: 86, 37, 
25, 0, 19, 36, 73, 108; what is his average score per match ? 


PAPER 12. 


1. At the beginning of the year there are 816 boys in a school. During 
the year 198 leave and 99 new boys are admitted; how many boys are 
there in the school at the end of the year ? 


2, In another school there are thirty-five boys in the preparatory class, 
six times as many boys in the lower forms, and five times as Many in the 
upper forms ; how many boys are there in the school ? 


3. Find the answers to the following : 
(a) 18x 40; (6) 580+ 40. 
4, Brown saves 68 pence and Smith saves 7 times as much as Brown. 


Jones saves a quarter as much as Smith. How many pence are saved 
altogether by the three boys ? 


5. In eight innings Brown makes the following numbers of runs: 41, 27, 
18, 0, 59, 13, 5, 29; what is his average score? How many more runs 
should he have made to increase his average by 3 runs ? 


Numbers less than 10000: The Four Rules. 
PAPER 18. 
1. Find the sum of 319 +1968 + 2394 + 69 + 5064. 


9, Find the product of 132 and 72, and check your result by multiplying 
in a different manner. 


8. How often can 28 be subtracted from 8540 ? 
4. How many must be added to 869 to make 8693 ? 
5. A man was born in 1833, and died at the age of 77. When he died 
his son was 51 years of age ; in what year was the sqn born ? 
PAPER 14. 
1. Find the total of 25 +408 + 1687 +395 +4610. 


2. Find the difference between nine hundred and eight and nine thousand 
and eighty. 


3. How many times is 36 contained in 7416 ? 


_ 4, Find the product of 125 and 24, and check your result by multiplying 
in a different manner. 


5. A man died in 1912 at the age of 94; how old was he in 1843 ? 
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PAPER 15. 


1. Find the amount of 4613 +37+1091 +7 +938. 


2. At a school treat 93 boys and 75 girls are present; if twenty-one 
cakes are provided, into how many equal pieces should each cake be cut 
so as to give each child a piece ? 


8. Divide nine thousand nine hundred and eighteen into fifty-seven | 
equal parts. 


_ 4, Find the excess of nine thousand two hundred over three thousand 
five hundred and twelve. 


5. A man was 29 years old in 1912 ; in what year will he be 65 years old ? 


PAPER 16. 


1. Add together 8, 1809, 46, 4613 and 867. 
2. How many must be taken from 6387 to leave 718 ? 


8. What is the nineteenth part of eight thousand six hundred and sixty- 
four ? 


4, Divide the difference between 365 dozen and 135 score by 42. 


5. A man died when 70 years old; 31 years after, his son died, aged 60 ; 
how old was the father when his son was born ? 


Numbers less than 100000: The Four Rules. 


PAPER 17. 


1. Find the total of 693 +7894 + 6473 + 1069. 

2. What is the remainder when the difference between 7908 and 8619 
is subtracted from the sum of 986 and 4723 ? 

8. A carriage wheel turns round 264 times in going a mile ; how many 
times will it turn in going and coming between X and Y, two towns which | 
are 37 miles apart ? 

4. Walnuts are sold at 14 for a penny and chestnuts at 20 a penny; | 
what is the total number of pence which must be given for 1940 chestnuts 
and 1372 walnuts ? 


5. How often is the 26th part of 2704 contained in 26936 ? 


_ PAPER 18. 


1. Find the sum of 5216 + 3947 + 865 + 8906. 


2. A has collected 3912 stamps, B has collected 986 less than A, and 
C has collected 379 more than A; how many has B less than C ? 


3. How many passengers are carried during a day by a train which 
makes 18 trips, carrying on an average 317 on the up journey and 296 on 
the return journey ? 

4, A number increased by sixty-three times itself amounts to 31248 ; 
what is the number ? 

5. A newspaper boy sells six dozen papers each day on the four days 
of the week commencing Monday, and twice as many each day on Friday 
and Saturday ; how many papers does he sell in a year (52 weeks) ? 
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PAPER 19. 
1. Find the sum of 121 +32005 + 4867 + 50201 + 208. 


9. What number must be added to the difference between nine hundred 
and seventy-nine and four thousand six hundred and eighteen to make 
nine thousand ? 


8. What is the product of 43 and 1047? Prove the result by long 
division 

4. How many times must 181 be added to 21607 to make 25770 ? 

5. Find the average of the following : 


(a) 19, 11, 12, 13,30; (6) 14, 24, 18, 27, 12. 


PAPER 20. 


1. Add together 4762, 35670, 117, 20134 and 23016. 


9. What number must be taken from the sum of three thousand six 
hundred and twenty-one and nine hundred and eighteen to make a number 
equal to their difference ? 


3. Add the product of 197 and 506 to their difference. 


4. How many times 75 can be deducted from 6075 to leave a remainder 
equal to itself ? 


5. Find the difference between 9x 7+4x 6 and (9x 7+4)x 6. 


Numbers less than 1000000: The Four Rules. 
PAPER 21. 
1. Find the sum of 37420456 +89201 + 7502 + 342 + 729865 + 6345 $ 
and write the answer in words. 


9. What number must be added to the difference between 4832 and 691 
to make a number equal to their sum ? 


3. Divide 867760 by 57, and subtract the remainder from the quotient. 
4. How often is 25 contained in 45 times 2345 ? 
5. Write down the answers to the following : 


(a) 92-29 -374+43;° (b) 22-3x64+7. 


PAPER 22. 

1. Add together 8476, 29, 134209, 37561, 421, 587642 and 709; and 
write the answer in words. 

2. What number subtracted from one hundred thousand leaves seventy 
thousand and fifty-eight ? 

3, Divide 695457 by 83, and the quotient by 57; what is the second 
quotient ? 

4. How many times 249 must be deducted from 461008 to reduce it to 
399007 ? 


5. In an election in a town of 3628 voters there were two candidates ; 
1915 electors did not vote, and the “ Blue” candidate has a majority of 
115 over the ‘“‘ Red’”’; find the number of votes given to each. 
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PAPER 23. 
1. Find the total of 56201 + 323 +9992 +476500 + 1291 + 189765 + 18652 ; 
and write the answer in words. 


2. Find the difference between the product of 4083 and 97, and the 
product of 180 and 569. 


38. How many times 587 must be added to 5309 to make 372184 ? 


4, Show that the sum of 54306 and 81459 is equal to five times their 
_ difference. 


5. A has 103 post cards; B has twice as many as C, who has 19 less 
than A; how many more than A has B ? 


PAPER 24. 
1. Add together 62018, 3789, 808, 99076 and 50891; and write the 
answer in words. 


2. By how many is the difference between fifty thousand and 12209 
less than the difference between 23658 and one hundred thousand ? 


3. What number multiplied by 97 will give the same product as 582 
multiplied by 393 ? 


4. How many letters are there in a book of 365 pages, of which 87 pages 
are pictures, and each of the others contains 36 lines, and each line, on an 
average, 47 letters ? 


5. Find the value of the following : 
(a) 712 —308 — 267 +368 +405 ; 
(b) (12x 6 -3)x 8-12x 6-3x8. 


Factors and Prime Numbers. 
PAPER 25. 


1. Separate 3675 into prime factors, using the index-form. 
2. Find the u.c.F. of 45 and 60; and the t.c.m. of 24 and 30. 


8. Multiply 8172 by 25 and 987 by 125, using the shortest method in 
each case. 

4. If 731 is multiplied by a certain number, it is increased by 17544; 
what is the number? Prove your result. 


5. At the pit’s mouth 368 tons of coal are loaded into railway trucks 
holding 9, 8 and 6 tons respectively, and the trucks of each size are equal 
in number,; how many of each kind of truck are there ? 


PAPER 26. 
1. Separate 6480 into prime factors, using the index-form. 
2. Find the t.c.m. of 14, 20, 28, 30; and the u.0.F. of 24 and 27. 
8. Multiply 832 (i) by 25, and (ii) by 125, using the shortest method 
in each case. Prove your results. 


4, Ais 75 miles distant from D; C is 40 miles distant from A, and B is 
50 miles distant from D. If A, B, C, D are situated in a straight line in 
this order, find their distances apart. 

5. The sum of the ages of a father and a son is 75 years. The father 
was 25 years old when his son was born ; what is the age of each ? 
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PAPER 27. 


i. Find by factorisation the square root of 1764. 
2. Find the t.o.m. of 11, 22, 45 and 55; and the u.c.F. of 169 and 325. 


8. Write down the largest number that can be formed with the digits 
3, 8, 9, 5, 2, and the smallest number ; find the difference between them. 


4, Divide 368975 by 25, and prove your result, also by division. 


5. Twelve years ago a father was five times as old as his son, and his 
son is now 19 years old; what is the father’s present age ? 


PAPER 28. 
1. Find by factorisation the square root of 5625. 
2, Find the u.c.r. of 324 and 720; and the t.c.m. of 8, 15, 45 and 30. 


8. Write down all the numbers of four digits that can be formed with 
the digits 3, 6, 0, 4, and add them together. 


4, Divide 794375 by 125, and prove your result, also by division. 


5. In a cricket match A, B and C scored between them 65 runs. A and 
B together made 40, and B and C together made 46; how many runs 
did each boy make ? ; 


PAPER 29. 
1. Find by factorisation the cube root of 2744. 
2. Find the u.c.F. of 450 and 196; and the L.c.m. of 14, 35, 36 and 45. 


8. Write down all the numbers of four digits that can be formed with 
the digits 7, 0, 8, 5, and add them together. 


4. The divisor is 48, the quotient 596, and the remainder 10; what is 
the dividend ? Prove your result. 


5. In a cricket match A, B and C together scored 280 runs. If A and B 
together made 192, and C made 11 more than B, how many runs did each 
make ? 


PAPER 30. 
1. Find by factorisation (i) the square root, and (ii) the cube root of 729. 


2. Find by the shortest method the difference between 36 times 4725 
and 47 times the same number. 

8. Find the least number which will leave a remainder 3 when divided 
by either 5, 7, 9 or 11. 

4. What is the smallest number which must be taken from 40584 so 
that the remainder may be exactly divisible by 48? Prove your result. 


5. A man, being asked how old his son is, replies, ‘‘ Twenty-three years 
hence he will be as old as I was when he was born, and I shall be fifty- 
eight.”> What is the present age of the son ? 


Numbers iess than 100. Sums of Money less than £1. 


PAPER 831. 
1. Find the sum of the following : 
(a) 16, 37,9 and 32; (0) 1s. 4d., 7s. 9d., 3s. 6d. and 2s. 11a. 
2. Which is the greater, and by how many, 40 - 25 or 61 -36 ? 
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8. Find the value of x when 63 — 37 — (53 — 36) =2. 


4. What will be the cost of 3 pairs of gloves at 1s. 7d. per pair? And 
how much change shall I get out of half-a-sovereign ? 


5. A pair of boots and a pair of gloves together cost 19s. 2d. The gloves 
- cost 3s. 1ld. ; how much did the boots cost more than the gloves ? 


PAPER 82. 
1. Add together the following : 
(a) 4, 12,19, 36 and 18; (6) 3s. 6d., 8s. 7d., 1s. 9d. and 3s. 4d. 
2. Which is the greater, and by how much, 18s. 6d.—7s. lld. or 
15s. 2d. — 3s. 5d.? 
8. Find the value of « when 96+6+70+5+484+4=2. 


4, What will be the total cost of 4 toys at 11d. ech and 2 books at Is. 11d. 
each ? 


5. A boy has 7s. 9d., and his uncle gives him 10s. 6d. He buys a paint-box 
for lls. 9d. and a book for 4s. 11d. ; how much money remains ? 


PAPER 38. 
1, Find the total of the following : 
(a) 9+364+234+0+17; (6) 6s. 3d.+2s. 6d. +3s. 6d. 46s. 8d. 


2. From a bag containing 95 pennies, a boy took 19, then 27, then 36; 
how many were left ? 

From a purse containing 16s. 8d. he took 14s. lld.: how much money 
was left ? 

8. Find the value of x when 13x 3+14x4=z2. 

4. How much more shall I pay for 6 books at 1s. 8d. each than for 5 toys 
at 1s. 3d. each ? 


5. If 2 pots of jam cost 1s. 10d. and 3 jars of marmalade cost 4s., what 
is the difference in price between a pot of jam and a jar of marmalade ? 


° 


PAPER 34. 
1. Find the sum of the following : 
(a) 51,19, 16 and 8; (6) 2s. 6d., 3s. 9d., 8s. 9d., 1s. 6d. and 9d. 
2. How many pennies must be added to 49 to make 81? And how 
much money must be taken from 8s. 1d. to leave 4s. 9d.? 
8. Find the value of x when 14x 6-13x6+78+6=z. 


4. What is the total cost of 5 cakes at 10d. each, 4 boxes of chocolate 
at 11d. each and 6 pots of jam at 9d. each ? 

5. I have a bag containing 91 nuts, of which I keep 16 for myself. I share 
the remainder equally among 3 boys and 2 girls; how many nuts does 
each child receive ? 
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Numbers less than 1000. Sums of Money not greater than £10. 


PAPER 35. 
1. Divide 857 by 7x 8, and give the complete remainder. 
2. Find the value of x when x+ £1. 12s. 44d.=£10. 


3. Divide £8 by 56, and give the value of the remainder in farthings. 
Verify your result by multiplication. 


4. Find the value of 15x 7x 8-18x 9x 4. 


5. Make out in proper form a bill for 12 Ib. of tea at 1s. 4d. per Ib., 10 Ib. 
of coffee at 1s. 6d. per lb., 3 lb. of raisins at 74d. per Ib., and 18 Ib. of sugar 
at 34d. per lb. 

How much change will there be out of a £5 note ? 


PAPER 36. 


1. Divide 912 by 8x 9, and give the complete remainder. 
2. Find the value of « when £3. 19s. 44d.+2=£8. 14s. 73d. 


3. Divide £6. 14s. 114d. by 24, and give the value of the remainder. 
Verify your result by using different factors. 


4. Find the value of 17x 6x 8-18 5~x 7. 


5. What should be the cost of 7 bags of potatoes, if 8 bags can be bought 
for £3. 3s. 4d.? 


PAPER 37. 
1. Divide 912 by 7x 9, and give the complete remainder. 


2: Find the remainder when 8 times 15s. 93d. is subtracted from 
£8. 13s. 6d. 


8. Divide £9. 12s. 113d. by 88, and give the value of the remainder. 
Verify your result by multiplication. 


4, Find the value of 19x 2x 7+29x 3x5. 


5. Make out in proper form a bill for 5 fenders at 11s. 3d. each, 4 tea-trays 
at 12s, 6d. each, 7 hoes at 1s. 114d. each, and 9 spades at 2s. 44d. each. 
How much change will there be out of eight sovereigns ? 


PAPER 38. 


1. Divide 807 by 25, using factors ; and give the complete remainder. 


2. I have £7. 19s. 6d.; how much more do I need to pay tradesmen’s 
bills for £2. 19s. 1d., £1. 14s. 7Ad. and £4. 10s. 11d.? 


8. Divide £7. 0s. 6d. by 36, and give the value of the remainder in pence. 
Verify your result by using different factors. 


4. Find the value of 28x 3x 448 x 7x6. 
5. What is the cost of 8 chairs, if 5 of them cost £4. 8s. 4d.? 


Numbers greater than 1000. Sums of Money greater than £10. 
PAPER 89. 


1. A has £12. 19s. 9d. and B has £12. 18s. 7d. They divide the total 
amount equally between them ; how much must A give B ? 


2. If 9 copies of a picture cost £10. 18s, 3d., what will 10 copies of the 
picture cost ? 
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& A tram-car carries 1052 people on Monday, 2106 on Tuesday, 1001 on 
Wednesday, 2093 on Thursday, 1064 on Friday, and 2560 on Saturday ; 
how many more passengers are there during the last three days than during 
the first three days ? 

. 4, Multiply £3. 12s. 44d. by 21; and divide 3917 by 48. Prove both 
results. 

5. A man earns in a week as muchas two women. If3 men and 3 women 
together earn £8. 16s. 3d. in a week, what are the weekly earnings of a 
woman ? 


PAPER 40. 


1. A man bought a horse and two carts for thirty-three guineas. One 
cart cost £7. 15s., the other cost £1. 17s. less than this ; what did the horse 
cost ? 

2. Multiply £1. 16s. 103d. by 39; and divide 2461 by 23. Prove both 
results. 

8. Aand B have £1. 3s. 1ld. between them, but B has 4s. 63d. more than 
A; how much has each ? 


4, If 17 boxes of chocolate cost £1. 2s. 8d., how much must be paid for 
21 boxes ? 


5. Bob has as many florins as Harry has half-crowns. Harry has 
£13. 2s. 6d. ; how much money has Bob ? 


PAPER 41. 


1. Find the sum of nineteen pounds nineteen shillings and ninepence, 
twelve pounds fourteen shillings and tenpence farthing, seventeen pounds 
seven shillings and sixpence, and nineteen shillings and elevenpence three 
farthings. 

2. From 8 times a certain number I subtract 614. The result is 5714; 
find the first number. 

38. A has 3s. 1ld. less than B, and C has half as much as A. If B has 
18s. 103d., how much has C ? 


4. If 11 cricket bats cost £9. 12s. 6d., how much will 19 bats cost ? 


5. Fred saves sixpence for every shilling George saves. Fred has two 
guineas ; how much has George saved? 


PAPER 42. 


1. What is the least number which can be subtracted from 9136 to make 
it divisible, without remainder, by 75 ? 

2. Divide £26. lls. between A and B so that B may have £5. 17s. 8d. 
more than A. 

8. If 18 birthday cakes cost £4. 1s., what will 13 of the cakes cost ? 

4, Find the total of eight pounds thirteen shillings and fourpence, twelve 
pounds sixteen shillings and elevenpence halfpenny, nineteen pounds 
seventeen shillings and fourpence farthing, and ten pounds four shillings 
and tenpence farthing. 

5. A horse and two cows cost £94. 13s. 9d., and the horse costs three times 
as much as each cow; what does each cow cost ? 
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Measures of Time. 


PAPER 48. 

1. The time by a clock is a quarter-past 10; what time will the clock 
indicate 35 hrs. 24 min. later ? 

2. Find the eighth part of 2 days 10 hrs. 41 min. 20 sec.; and verify 
the result. 

8. Add together seventeen pounds six shillings and threepence halfpenny, 
ten pounds fourteen shillings and fivepence, eighteen pounds five shillings 
and sixpence farthing, nine pounds twelve shillings and sevenpence three 
farthings. 

4. How many boxes of matches can be bought for £1. 1s. 3d., at the rate 
of 23d. for a dozen boxes ? 


5. A has £4. 3s. 4d. less than B, and C has half as much as A; if B has 
14 guineas, how much money has C ? 


PAPER 44. 


1. Subtract 74 days 11 hrs. 7 min. 20 sec. from 11 weeks 3 days 15 hrs. 
17 sec. ; and verify the result. 


2. If a cricket ball costs 6s. 1ld., how many can be purchased for 
£2. 8s. 5d.? 

3. I have £6. 10s. in my purse. If I pay one-eighth of it to A and then 
one-third of the remainder to B, how much money shall I have left ? 

4, Find the value, by the shortest method known to you, of 865 times 113d. 

5. A man earns 9d. per hour; how much will he earn in 50 weeks, if he 
works 53 days per week and, on an average, 8 hours per day ? 


Measures of Weight. 
PAPER 45. 


1. A van and its load weighs 15 cwt. 2 qrs. 18 lb. ; what would 72 such 
vanloads weigh ? 

2. lf 3 pennies weigh an ounce, how many pennies will weigh 18} cwt.? 

8. The dividend of a sum is £279. 18s. The quotient is £3. 17s. 9d., and 
there is no remainder. What is the divisor? Verify the result, using 
factors of the divisor. 

4, The contents of a bag containing 53 crowns, 53 half-crowns, 50 shillings 
and 15 threepenny pieces are equally divided among 19 persons; how 
much money will each receive ? 

5. How many copies of a book can be bought for £4. 14s. 8d., if 17s. 9d. 
will buy three copies ? 

PAPER 46. 


1. Find the sixth part of 7 tons 7 cwt. 2 qrs. 16 lb. Verify the result. 


2. Hind the sum of twelve pounds five shillings and threepence, eighteen 
shillings and sevenpence, eight pounds nineteen shillings and elevenpence 
halfpenny, seventeen pounds and fourpence, thirteen pounds sixteen shillings 
and ninepence farthing, and sixteen shillings and tenpence. 


3. A boy multiplied £19. 13s. 34d. by 13 instead of by 31 ; by how much 
was the product wrong ? 
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4. I pay anaccount for £2. 8s. with equal numbers of sixpences, shillings, 
florins and half-crowns ; how many of each coin do I use ? 


5. I bought some coal at ls. 2d. per cwt. and had 19s, 2d. left out of 
3 sovereigns ; what weight of coal did I buy ? 


Measures of Capacity. 
PAPER 47. 
1. From a cask containing 40 gallons of wine, 5 gall. 3 qts. 1 pt. are 
drawn off; how much wine remains in the cask ? 


2. I change £10 for equal numbers of shillings, threepenny pieces and 
pennies ; how many have I of each coin ? 


3, If £7749 has to be divided fairly between 77 persons, find as nearly as 
possible what each should receive, and how much money is left undivided. 


4, Find, by the shortest method known to you, the value of 119 times 
£4. 7s. 6d. 


5. What is the cost of 46 gallons of oil at three halfpence per pint ? 


PAPER 48. 

1. If 16 jars of equal capacity are filled out of a cask containing 46 gallons 
of wine, how much will each jar contain ? 

2. How many gallons of water are there in 56 jugs, if each jug holds 
2 qts. 14 pt. ? 

8. How many times ‘can you take 1s. 93d. out of £1? What sum of 
money will remain ? 

4, Find the cost of 796 pints of spirit at 12s. 7d. per gallon. 


5. A horse and a cart together cost £74. 16s. 8d. The horse costs three 
times as much as the cart; what does the horse cost ? 


Measures of Length. 
PAPER 49. 
1. From a coil of 20 yards of wire, 7 yds. 1 ft. 11 in. is cut off; what 
length now remains ? 


2. What is the top line of this sum ? 
yds. ft. in. 
* 


* * 
3 
71 
12 
861 


3, Find the sum of eight pounds and eightpence, fourteen pounds and 
sevenpence halfpenny, ten pounds nineteen shillings and elevenpence three 
farthings, nineteen pounds ten shillings and tenpence halfpenny, and 
seventeen pounds seventeen shillings and sevenpence three farthings. 

4, A man earns 84d. per hour; how much will he earn in 9 weeks, if 
he works 6 days per week and 9 hours per day ? 

5. If 4 ewt. 1 qr. 11 Ib. of coffee is mixed with 1 qr. 18 lb. of chicory, 
how many $-lb. packets of the mixture can be made ? 
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PAPER 50. 


1. Five desks of equal length placed end to end extend 13 yds. 2 ft. 3 in. ; 
how long is each desk ? 
2. Fill in the missing line : 


yds. 
13. 


KK, 


Las. 


2. 
46. 


SC/OMN#e eS 
— 
Dl Deo *x © 


3. I have 4 sovereigns, 5 half-sovereigns, 2 florins, 3 sixpences and a 
number of half-crowns in my purse. Altogether the contents of the purse 
amount to £9. 3s.; hcew many half-crowns are there ? 

4. A return railway ticket from X to Y costs ls. 7d. Supposing a man 
has to do the journey six times each week, how much will he save in a year 
by taking a season ticket for 19 guineas ? 


5. If milk costs 24d. per pint, how many gallons can be purchased for 
£1. lls. 8d. ? 


PAPER 51. 


1. The Severn tunnel is 4 miles 2 furlongs 184 yds. long and the Mersey 
tunnel is 1 mile 940 yds. long; how much longer is the former than the 
latter ? 


2. Add together thirteen pounds thirteen shillings and threepence, 
fourteen pounds fourteen shillings and fourpence, fifteen pounds fifteen 
shillmgs and elevenpence farthing, eighteen pounds eight shillings and 
tenpence three farthings, and nineteen shillings and twopence three farthings. 


8. How many times does a wheel, whose circumference is 3 yds. 2 ft. 7 in., 
turn in rolling 1946 yards ? 


4. Divide £157. 10s. between A, B and C so that A shall have £3. 10s. 
more than B, and B £1. 10s. more than C. Verify the result. 


5. A piece of wire 3 miles long costs £121 ; what is the price per yard ? 


PAPER 52. 


1, The total length of three roads is 1 mile 60 chains. One road is 
55 chains 14 yds. long and a second is 43 chains 16 yds. long ; what is the 
length of the third ? 


2. Using the shortest method, find the value of 
(a) 326x997; (5) 69750 = 250. 
8. Find the cost of 74 gross of eggs at 16 fora shilling. 


4. A railway train travels at the rate of 45 miles per hour; how many 
yards does it travel in 10 minutes ? 


5. If6 men earn £2. 12s. 6d. in 10 hours, find the average wages of a man 
per hour, and thence find the wages of 8 men for 12 hours. 


‘ 
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Measures of Area. 


PAPER 58. 
1. Multiply 1 sq. ft. 116 sq. in. by 7, and give the answer in sq. yds., 
sq. ft. and sq. in. 


2. lia rectangular hall covers 80 sq. yds. 5 sq. ft., and is 25 ft. wide, how 
many feet is it in length ? 


3. How much tobacco will be needed to make 39 quarter-pound tins, 
36 two-ounce packets, 191 ounce packets and 381 half-ounce packets ? 


4. A and B had equal amounts of money. A gave B lls. 54d., and then 
B had £3. 5s.; how much has A got now ? 


5. If3 vides 1 ft. 6 in. of canvas cost 15s. 9d., what is the cost per yard ? 


PAPER 54. 


i. Find, in square feet, the areas of the floor and the walls of a room 
20 ft. long, 18 ft. wide and 16 ft. high. 


2. How many square inches are there in 17 sq. yds. 8 sq. ft. 71 sq. in. ? 


8. Multiply 804 by itself and add 8040 to the product. Show that the 
result is the same as 804 814. 


4, If milk is sold at 24d. per pint, how many gallons can be purchased 
for £1. 11s. 8d. ? 


5. How many pounds of butter at ls. 44d. per Ib. will cost the same 
amount of money as 3 cwt. of sugar at 23d. per lb. ? 


Measures of Larger Area (Land). 


PAPER 55. 
1. Find the acreage of a garden occupying 43560 sq. feet. 


2. Each side of a square field is 10 chains long ; into how many allotments, 
each containing one-quarter of an acre, can the field be divided ? 


3. Find, in feet, the length of a rectangular garden, 25 ft. wide, whose 
area is 80 sq. yds. 5 sq. ft. 


4. If 19 yds. 2 ft. 8 in. of copper wire cost £5. 4s. 5d., what is the price 
per foot ? 


5. Divide 1381 marbles among four boys so that three of them shall 
have equal shares and the fourth 143 less than each of the others. 


PAPER 56. 
1. Find, in square miles, the size of a parish 108374 acres in extent. 


2. The area of a rectangular piece of ground is 12 acres, and the length of 
one side is 176 yards ; how many yards long is the adjacent side ? 

8. Two straight rods together measure a yard, and one is 8 inches longer 
than the other; what is the length of each rod ? 

4. If land is sold at the rate of £1331 per acre, how much per square 
yard is this ? 

5. A room 30 ft. long and 24 ft. wide is covered with carpet at 5s. per 
sq. yard; what is the cost of the carpet ? 
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Measures of Volume and Space. 
PAPER 57. 
1. A block of marble contains 2 c. yards 17 c. ft.; what is the content of 


another block which is six times as large ? 


2. What is the volume, in cubic feet, of a rectangular block 1 yd. 1 ft. long, 
1 ft. 6 in. broad and 3 ft. high ? 


8. What is the greatest number less than 20000 that contains 391 an 
integral number of times ? 


4, If 12 gall. 2 qts. of milk cost 16s. 8d., what will 19 gall. 3 qts. cost ? 


5. My gas bill for one quarter amounted to £1. 15s. and the gas cost 
2s. lld. per thousand cubic feet ; how many cubic feet of gas did I pay for ? 


PAPER 58. 


1. In digging out the ground for the cellars and foundations of a house, 
686 c. yds. 26 c. ft. 1026 c. in. of earth was excavated by 9 men; how much 
was dug out by each, on an average ? 


2. Ifa cubic foot of water contains 6} gallons, how many gallons of water 
are there in a cistern 2 yds. 2 ft. long, 2 yds. wide and 4 ft. deep ? 


8. A hall can accommodate 120 persons, allowing 70 cubic feet of space 
foreach. The room is 35 ft. long and 16 ft. wide ; what is its height ? 


4. My gas bill for one quarter amounted to £1. 19s. 7d. and the gas cost 
4s. 2d. per thousand cubic feet ; how many cubic feet of gas did I pay for ? 


5. How many boys can be accommodated in a class-room 21 ft. 4 in. 
long, 12 ft. wide and 10 ft. high, allowing 80 cubic feet of space for each boy ? 


Decimal Measures ; Decimals: The Four Rules. 
PAPER 59. 


1. (a) How many times does 1 metre contain 5 centimetres ? 
‘b) How many times is 5 centimetres contained in 2 decimetres ? 


(c) Express 6 dm. 0 cm. 5 mm. in cm. and decimals of a cm., and 
850 mm. in dm. and cm. 


2. (a) Multiply by 10: (i) 6:5 cm.; (ii) -045 cm. 
(6) Divide by 10: (i) 9-4 dm. ; (ii) -65 dm. 
3. Find the sum of the following lengths : 
5-8 cm., 8-5 cm., -8 cm., 6:5 cm. 
4. Perform the following operations : 
(a) 700771 + 4044 +50805; (6) £504. 17s. 6d. +42. 


5. A crop of damsons, comprising 124 bushels, is owned equally by two 
men. One takes 74 bushels, paying the other 18s.; what is the value of 
the damsons per bushel ? 


a 
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PAPER 60. 

1. (a) Multiply by 100: (i) 1:25 dm. ; (ii) -2dm.; (iii): -05 dm 

(0) Divide by 100: (i) 15-2 dm. ; (ii) 3-8 dm. ; (ili) -5 dm. 
2. (a) Find the sum of the following lengths: -3 dm., -26 dm., -08 dm., 

‘72 dm., -65 dm. 

(6) What length must be added to 1-05 dm. to make 5-5 dm. ? 

8. What decimal of a metre is each of the following ? 
(2) lbcm.; (6) 5cm.; (c) 15 mm. ; (d) 5mm. 
4. Perform the following operations : 
(a) 17 cwt. 3 qrs. 26 Ib. +19; (b) £175. 15s. ofd. +21. 

5. A stack of straw is sold for £2. 15s. per wagon-load. The purchaser 


finds a wagon holds 1 ton 2 ewt. and the stack weighs 14 tons 6 cwt.; how 
- much does he give for the straw ? 


PAPER 61. 


1. Add together 3-4 Kg., 4-09 Kg., 0-885 Kg. and 0-063 Kg. 

What weight must be added to 3-375 Kg. to make 10-2 cite 

2. Express as francs and add 12 f. 76 c., 21 f. 80 GC, 10 bw Onl tidio 

Subtract 5 centimes from 5 francs. Write both answers in francs and 
centimes. 

8. Three strips of wood placed end to end in a straight line extend 10-5 
inches. 'The first is 4-75 inches long and the second 2-8 inches ; how long 
is the third strip ? 

4. Perform the following operations : 

(a) £98. 18s. 44d.x 13; (6) £7. 15s. Tid. x 129. 

5. In a cricket match, in the first innings A team made 314 runs and 
B team made 237. In the second innings A team made 246 runs and won 
by 43; how many runs did B team make in the second innings ? 


PAPER 62. 


1, Express as kilometres and add 2 Km. 985 m., 3 Km. 29 105 
5 Km. 6 m. 

Express as kilometres and subtract 900 m. from 5 Km. 10 m. 

Write both answers in kilometres and metres. 

2. Express as dollars and add $39. 16 c., $4. 5 c., $173. 90 c. 

Express as dollars and subtract 5 c. from $5. 

Write both answers in dollars and cents. 

3. A merchant has 12 hectolitres of wine. If he sells 1:5 Hl. to one 
customer, 2-75 HI. to a second customer and 4-8 HI. to a third, how many 
hectolitres of wine remain unsold ? 

4. If out of £100, thirty-one persons receive £3. 3s. 6d. each, how much 
is left ? 

5. A pint of pure water weighs a pound and a quarter. Find, in pounds, 
the weight of 85 gallons 3 quarts of distilled water. 

P.P A, g 
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PAPER 68. 
1. Multiply by 5: (a) 302 m.; (b) 30-2 m.; (c) 3-02 m.; (d) -302 m. 
2. Find the value of (a) -054x 70; (b) -008x 72; (c) -605x 12x8. 
8. Simplify the expressions : 
(a) 70:54 +1-:23+-075+18-21; (6) 4-7062 — -94836. 
. How many hat-bands, each requiring 23 inches of ribbon, can be cut 
from a roll of ribbon 30 yards long ? How much ribbon will be left over ? 


5. Last year I bought 35 tons of coal for £42 ; this year my coal account 
was £54. Assuming I always pay the same price for coal, how many tons | 
did I buy this year ? 


PAPER 64. 
1. Multiply (a) 6-3 by 4:9; (0) 5-5 by 3-63 (c) 8-4 by 2:5. 
2. Find the following products : 
(a) 76x -27; (b) 18:2x -014; (c) 13x -013. 

3. Find the sum of 77-77, 9-393 and -234, and subtract from it the sum 
of 15-15 and 3-131. 

4. Perform the following operations : 

(a) £7106. 19s. 3d. +396; (6) £307. 6s. 43d. x 196. 


5. The product of three numbers is 1672. The product of the first two 
is 209 and the product of the last two is 88; what are the three numbers ? 


PAPER 65. 
1. Divide (a) 12-935 by 5; (6) 5-736 by 12; (c) -531 by 9; (d) -76 by 8. 
2. Find the following quotients : 
(a) 7:°56+20; (6) 293:-4+90; (c) 4-48+80. 
8. Find the cost of 315 articles at £1. 4s. 8d. each, and the cost of one 
article when 365 cost £453. 11s. 94d. 


4, Express 23 hrs. 27 min. 11 sec. in seconds ; and 1851 pints in gallons, 
etc. 


5. Find, in francs and centimes, the value of 6 dollars 36 cents, if 1 dollar 
can be exchanged for 5 francs 25 centimes. 


PAPER 66. 
1. Divide (a) 4:15 by -5; (6) -25 by -05; (c) -32 by -5; (d) -003 by -05. 
2. Find the following quotients : 
(a) 1-71+19; (6) 1-71+-19; (c) 1-71+-019; (d) 7-619 + -0019. 
3. Perform the following operations : 


(a) £894. 16s. 44d. + £305. 5s. 114d. +188. 53d. + £4. 5s. Shd. ; 
(6) £31075. 11s. 114d. — £2183. Os. 73d. 
4. If 47 articles cost 145 francs 70 centimes, what is the price of the 
articles per dozen ? 
5. A fruiterer sold oranges at 9d. per dozen. He had bought them at 
4s, 2d. per hundred ; how much did he gain on each dozen sold ? 
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Approximation. 


PAPER 67. 


1. Divide £87251. 19s. 2d. into 53 equal parts, to the nearest penny. 
2. Divide -566 by -0807 and 7-04 by -0847, correct to four places of 
decimals in each case. 


3. Add together 76 kilograms, 486 hectograms, 39857 decagrams, 4729600 
grams, and give the answer, correct to the nearest kilogram. 
4, Find, correct to the nearest centime, the cost of 287 m. 7 cm. of cloth 
at 5 f. 70 c. per metre. 


5. If 235 m. 50 cm. of silk cost 659 f. 25 c., find, correct to the nearest 
centime, the price per metre. 


PAPER 68. 
_ 1. The sum of 60 guineas is divided, to the nearest penny, among 100 
persons ; how much does each receive ? 
2. If £1 is worth 4 dollars 85 cents, express 100 dollars in English money, 
to the nearest penny. 3 


3. If 77 metres of wire can be bought for 10 centimes, what will be the 
cost, to the nearest centime, of 1 kilometre of wire ? 


4. Divide 56-372 by 19-3 and -07354 by -826, to 2 significant figures in 
each case. 


5. Assuming 1 metre =1-09364 yards, express 2500 metres in yards, to 
the nearest yard; and given that a yard=-914376 of a metre, express 
4400 yards in kilometres and metres, to the nearest metre. 


Decimals of Concrete Quantities. 


PAPER 69. 
1, Express (a) 73d. as the decimal of 1s.; (6) 7s. 6d. as the decimal of £1 ; 
and (c) £1. 17s. as the decimal of £1. 


2. Express lls. 43d. as the decimal of £1, and £1. 17s. 6d. as the decimal 
of £3. 


3. Multiply 5-49 by -0137; and divide 1-53 by -068. 
4. Convert $+54y+ 
known to you. 


5. If I walk 5-58 kilometres in an hour, how many centimetres do I walk 
in 4 seconds ? 


poop to a decimal, using the shortest method 


5 


PAPER ‘70. 
1, Express 1 qr. 14 lb. as the decimal of 1 cwt., and 7 cwt. 3 qrs. as the 
decimal of 1 ton. - 
2. What decimal of 1 ton is 1 cwt. 2 qrs. 14 lb. ? 
8. Divide -005 by 6-25, and 798-1 by -23. 
4. If 450 lb. of coffee are bought for $163. 80 c. and are sold at 43 cents 
per lb., what is the profit on the outlay ? 


5. If 3 Hl. 6 1. of wine cost 2376 francs, what should be the cost of 
13 HI. 91. ? 
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PAPER 71. 


1. Find the value of (a) -875 of 1s. ; (6) -2875 of £1; and (c) -54375 of £1. 


2. Express £2-96875 in pounds, shillings and pence ; and find the value | 
of -053125 of £40. 


8. Divide 2789-44 by -0368, and 2-78944 by 368. 


4, When eggs cost 30 centimes each, how many eggs can be bought 
for 8 francs 40 centimes ? 


5. Given 1 metre =39-37 inches, express 5 miles in kilometres and metres, 
correct to the nearest metre. 


PAPER 72. 
1. Find the value of (a) :375 of 1 cwt., and (6) -3875 of 1 ton. 
2. Express 8-325 of 5 cwt. in tons, etc., and 7 lb. as the decimal of 1 ton. 
. Divide 105-6 by -0275, and -001056 by 27:5. 


3 
4. Express (a) 12-47 shillings as the decimal of £1, and (0) 5s. 6d. as the | 
decimal of £2. 


5. If 3-5 metres of silk cost 4 francs 55 centimes, what will be the cost 
of 5:5 metres of the same silk ? 


PAPER 73. 

1. Express as decimals of £1, correct to 3 places: (a) 3s. 1$d., and | 
(b) 15s. 43d. 

2. Express in £ s. d., correct to the nearest farthing: (a) £-2813, and | 
(b) £2-9719. 

8. Express -891 of £1 in shillings and pence, correct to the nearest penny, | 
and -0729 of 1 ton in pounds, correct to the nearest pound. 

4. Divide 19-924 by 3400, and -19924 by -034. 


5. Find the cost of 97 m. 4 cm. of cloth at 3 f. 75 c. per metre ; and the. 
value of 7 dozen books at $9. 37 c. each. 


Decimal Measures of Area and Volume. 


PAPER 74. 


1. (a) A rectangle is 27-3 cm. long and 20-3 cm. wide. Find its area 
(i) in square centimetres, (ii) in square metres. 

(b) The area of a rectangle is 5-35 sq. metres, and its length is 11-2 metres ; 
find its width, to the nearest centimetre. 


2. Express -5347 of an acre in square yards, correct to the nearest square 
yard. Find it also correct to the nearest square foot. 


8. Express ¢'g as a decimal, and -025 as a vulgar fraction in its lowest 
terms. 


4, Express 7:8125 of 8 cwt. in pounds; and find the value of -78125 of 
1 cwt. in qrs. lb. and oz. 


5. A pleasure ground is 200 ft. long and 150 ft. wide, and a carriage drive 
10 ft. wide runs round it inside the fence ; what is the area of the drive ? 
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PAPER 75. 


1, The floor of a room is 6-5 metres long and 4:4 metres wide; how 
many square metres does it contain? How many francs would it cost to 
cover the floor with a carpet at 5 centimes the square decimetre ? 


2. Express -91875 of an acre in roods and perches; and 3-45 times 3 roods 
23 perches, correct to the nearest perch. 


8. Divide 991-488 by -0256, and 9-91488 by 2560. 


4. Express 25000 feet in miles, furlongs, yards and feet; and -7187 of 
a mile in yards, correct to the nearest yard. 


5. Ifa piece of land can be divided up into 75 allotments each of 300 sq; 
yards, into how many allotments of 250 sq. yards could it be divided ? 


PAPER 76. 


1. (a) Find, in cubic metres, the volume of a rectangular block 42 m. 
25 cm. long, 4 m. 60 cm. wide and 12 mm. deep. 

(5) Find, in metves, the length of a rectangular block containing 13 cubic 
metres, if the width is 5 m. and the height 80 cm. 


2. Given that the litre is the volume of 1 cubic decimetre, how many 
litres will be contained in a rectangular tank 3 m. 50 cm. long, 1 m. 80 cm. 
wide and 42 cm. deep ? 


8. If a litre of water weighs 1 kilogram, what is the weight of 26 hecto- 
litres 46 litres of water ? 


4. If a gallon of water weighs 10 lb. and a cubic foot of water weighs 
1000 ounces, how many quarts of water are there in a cubic foot ? 


5. Find the area of the material required to make a box (without a lid) 
9-2 inches long, 4-2 inches wide and 4-2 inches deep. 


Vulgar Fractions: First Notions; The Four Rules. 
PAPER 77. 
1. (a) What fraction of a foot is— 
(i) 5inches; (ii) 6 inches; (iii) 9 inches? 
(6) How many quarters are there in— 
(i) 5 inches; (ii) 62 inches; (iii) 93 inches ? 
i 


(c) Express as mixed numbers : (i) 2 ; (ii) +2; (iii) 43. 
d) Express as improper fractions : (i) 3} ; (ii) 2? ; (iii) 48, 
¢) Express in their lowest terms: (i) 35 ; (ii) 3 (iii) £. 


0 
a) Which is the longer—(i) 3 in. or ¢ in.? (11) 10 in. or } in. ? 

6) What length do you get by adding— 

(i) in. and $in.? (ii) 2 in. and 3 in.? 
(c) What length do you get by adding— 
(i) V5 in, and 49 in.? (ii) 2 in. and 3 in.? 
3. Arrange in order of magnitude, beginning with the smallest : 
(a) 3 shilling, ¢ shilling, 3%; shilling; (b) 2 inch, 2 inch, 3°5 inch. 

4. Hind the least number divisible by all the numbers 1 to 8 inclusive. 


5. Find the prime factors of 105, 168 and 147; hence find the highest 
common factor of the three numbers. 
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PAPER 78. 


_ 1. Write 53x as an improper fraction, 23 as a mixed number and 42 
in its lowest terms. 
2. What fractions with denominator 24 are equal to 7 and 39 Which 


is the greater, ? or £? 


Express as a fraction of a shilling five-sixths of a shilling added to seven- 
eighths of a shilling. 

3. Find the t.o.m. of 4, 10 and 12. 

Reduce 3, 745; zy to their lowest common denominator, and arrange 
them in ascending order of magnitude. 

4. Resolve 324 and 720 into their prime factors; hence find the .¢.F, 
of 324 and 720. Reduce 334 to its lowest terms. 


5. Find the smallest sum of money which is an exact multiple of each of 
the following: ls. 4d., 2s., 1s. 8d. and ls. 3d. 


PAPER 79. 
1. Add together (a) 75, 3, $43 (0) ln } 4m F 
2, Find the value of (a) s45-ya3 (6) 2-33 () $-3 
3. .What length must be added to (i) 3 inch to make 1 inch; (ii) + inch 
to make 34 inches ; (iii) 24 inches to make 4 inches? 
4. Find the L.c.m. of 10, 12, 15, 30, 42 and 105. 


5. A certain number of -pennies is more than £5 in value, and less than, 
£5. 12s., and can be divided equally among 153 boys; what is the 
amount each receives ? 


PAPER 80. 
1. Find the value of 
(a) 324244244 33 5 (b) 52-35 (c) 53-255. 
2. Simplify the following expressions : 
(a) 5-2-2; () Te OLEH Lay. 
§. Find the prime factors of 196, 350 and 924; hence find the greatest 
common measure of the three numbers. 


196 350 : 
4. Reduce 355 and 35° to their lowest terms. 


5. A flock of sheep can be counted by fours, fives and sixes. It contains 
less than 250 sheep and more than 200; how many are there in the flock ? 


PAPER 81. 
1. (a) Multiply (i) 3’p inch by 7; (ii) fs inch by 3; (iii) 23 inches by 4. 
(b) Divide (i) 3 inch by 3; (ii) $ inch by 4; (iii) 1} inches by 5. 
2. Add 345 to 534; and subtract 114°5 from 155- 
8. Simplify the following expressions : 
(a) 83$4+23-53-3; (0) 8$+ye-Sietsy 
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4. Find the greatest number which will divide 36, 84, 120 and 216, and 
the least number which they will divide, in each case without remainder. 


5. If a man spends £413. 13s. 4d. in a year of 365 days, what is his 
average daily expenditure ? 


PAPER 82. 
1. (a) What length is (i) $ of $ in. ; (ii) 2 of $ in. ; (iii) $ of Zin. ? 
(b) How often is 2 in. contained in 6 in. ? 
(c) How many pieces of string 12 in. long can be cut from 14 in. ? 
(d) How many times is 13 in. contained in 22 in. ? 


2. How many inches are there in 32 lengths of string each 4;'5 inches 
long? 


How many pieces of string, each 43 in. long, can be cut from 183 inches ? 
8. Simplify the following expressions : 
(a) 22-33+8,5,-543; (b) 4¢-55+83- 22. 
4. Find the value of (a) $x 2x2; (b) 445 33. 
5. Find the average of 36, 15, 22, 0, 38, 6, 11, 51, 42, 3, 19 and 57. 


PAPER 83. 
1. Multiply 22%; by 145; and divide 3} by 47. 
9. Divide the sum of % and 3 by 233; and divide the product of 
42 and 5+ by 3¢. 
8. Simplify the following expressions : 
(a) 102 x62x14x3,x3h; (0) 13x 33+43. 


4. Find the highest common factor of 444 and 703; and reduce Toe 
to its lowest terms. 


5. The weights of eight men are respectively 9 st. 5 lb., 12 st., 11 st. 5 Ib., 
12 st. 8 lb., 13 st. 3 1b., 11 st. 10 1b., 12 st. 2 lb. and 11 st. 5 lb. ; find the 
average weight per man. ; 


Brackets and Complex Fractions. 
PAPER 84. 
1. Simplify the following expressions : 
(a) (85-21+14)+7; (6) (§-3+7)+1a4- 
2. Compare the sum and the difference of 7# and ¢. 
8. Multiply 1°; by $2; and divide $% by lqz- 


9 9 . . 
4. Reduce = of * of * of $2 to a simple fraction. 
Subtract 52 of 12 from 23 of 54. 
5. Express ‘375 as a vulgar fraction in its lowest terms; and express 
sag as a decimal, correct to 3 places. 
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PAPER 85. 
1. Add 7% and $ together ; subtract 14 from the sum; multiply the 
result by 247. : 
2. What number must be added to 2 of # to make 70 of 37? 
3. Simplify the following expressions : 
(a) (3¢-23)+(45+25)5 (0) (2+3+8)« GS-4). 
4. Multiply and divide 006175 by 32°5. 


5. What is the cost, at 2d. per 1000 gallons, of filling a swimming bath 
80 ft. long and 30 ft. wide with water to the depth of 5 ft., assuming that 


64 gallons of water occupy 1 cubic foot ? 


PAPER 86. 
1. Express in their lowest terms : 
4 10 2 of 5 
a) 10, 7) pee c) ‘ 
Oe iar ant 


2. Reduce to a simple fraction 24+52 of ss — qs of 33. 
8. Divide + of 53 by $ of 3 of 14. 
4. Simplify the following expressions : 
52 ° 
(a) 5x Ey St xlg 5 (b) (1ylg x 6) + (114% x 22). 
5 
5. How often does the sum of 2064 and 1892 contain their difference ? 
How many times does the sum of 58°48 and 65°79 contain their difference ? 


PAPER 87. 
1. Reduce to its lowest terms eof 3 of 55 
43 of 8 
2. Find the plidtient of “ by os 
3. Simplify the following expressions : 
(a) SETH 5 () (E413) x(E- a4). 


Rae Ty 
ai— 19 
4. Divide the sum of 62 and 42 by their difference ; and divide the 


difference between 10$ and 134 by their sum. 
5. If 1 kilogram=2-2 lb., how many kilograms and grams are there in 


353 Ib. ? 
Fractions of Concrete Quantities. 
PAPER 88. 
1. How much money is (a) £ of 19s. 8d. and (b) 7s of 19s, 4d. ? 
&. Multiply £47. 17s. 8d. by 5¢3 and divide 17s. 11d. by 33. 
8. What fraction of 1s. is 93d., and what fraction of £1 is 16s. 3d. ? 
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4. Simplify the following expressions : 
(a) 2(7 x 315-200)+106x5; (b) (437 x 4°8)+(-056 x °4). 


5. If 1 lb.=453°6 grams, how many pounds are equivalent to 56-7 
kilograms ? | 


PAPER 89. 
1. Express 3s. 9d. as the fraction of £2 in its lowest terms; and convert 
this fraction to a decimal. 
2. What fraction of 17 tons 15 cwt. is 5 tons 6 cwt. 2 qrs.? 


3. Add together 7 of ‘0987 and -045 of 12, expressing the result as 
a decimal. 


4. Simplify the following expressions : 


31-11 Cea pa 
Scena BPA aia ag 
3 6 18 6 


5. If a swimmer takes 22 strokes a minute and each stroke takes him 
24 yards, how many minutes will it take him to swim half a mile? 


Practice. 


PAPER 90. 


1. Find, by Practice, the cost of 765 tons of cheese at £2. 17s. 8d. per ton. 


2. Express 162, 588 and 1008 in prime factors, and write in prime factors 
their highest common factor and lowest common multiple. 

3. Express £3. 4s. 103d. as the decimal of £4; and £4. 7s. 2d. as the 
fraction of £9. 16s. 14d. 


4, Simplify the following expressions : 


Q-111 250 22°4 
eee ia oe 
2 +8 08 0°25 


5. If a motor-car travels 660 yards in 1 min. 15 sec., what is its speed 
in miles per hour ? 


PAPER 91. 


1. Find, by Practice, the cost of 170 miles of telegraph wire at £14. 16s. 8d. 
per mile. 


2. Divide 56 by 2187-5; and multiply 163840 by -00625. 
8. Find the sum of -8125 of £14. 15s. and 7 of £3. 2s. 93d. 
4, Simplify the following expressions : 
42x 8x51 034 x ‘081 
285 X x7 1°53 
5. Ifa train travels 1408 yards in 48 seconds, how many minutes will it 
take to travel a mile and a half? 
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PAPER 92. 


1. Find, by Practice, the cost of repairing 27 yds. 2 ft. 11 in. of road at 
£2. 4s. 3d. per yard. 


2. Divide the product of 61-93 and 0-117 by 1-43. 
i 
8. Add together 55, 2% and =. 


Express £1. 2s. 44d. as the fraction of £5. 4s. 5d. 
4. Express (a) -000007 kilogram in milligrams; and (0) + pint as the 
decimal of 1 gallon. 


5. The area of a rectangular room is 287-5 sq. metres ; if one side measures 
125 decimetres, what is the length of the other in metres ? 


PAPER 98. 


1. Find, by Practice, the value of 16 bags of coal, each containing 
1 cwt. 3 qrs. 7 lb., at £1. 7s. 6d. per ton. 

2. Simplify 3, of 34-23 +8$+2 of 33x 5%. 

8. Express -00752 of 1 ton in ounces, correct to the nearest ounce ; and 
reduce 3 cwt. 2 qrs. 10 lb. 8 oz. to the decimal of 5 cwt. 

4, Find the value, in francs and centimes, of 213750 grams of sugar at 
96 centimes per kilogram. 

5. The circumference of a wheel is 37 times the diameter. How many 
revolutions per minute will the driving wheel of a locomotive, 5 ft. 3 in. 


in diameter, make when the engine is travelling at the rate of 45 miles 
per hour ? 


Fractions: Problems. 


PAPER 94. 


1. I spend <> of the money in my purse on a theatre ticket, 2 of it 
on shopping and lose 6d. If I have then one-half of the original sum left, 
how much did the purse contain at first ? 

2. Express the product of 20, 63 and 108 in prime factors. What addi- 
tional factors are required to make the product a square ? 


" 8. Multiply -0719 by -8203; and divide -8521 by 92-7 to 3 significant 
gures. 


4. Find the value of 1-08 of 5s. + -03 of 7s. 6d. + -0875 of £1. 10s. 

5. The rainfall on a certain day was 2 inches ; find the number of gallons 
of water which fell on an acre, assuming a cubic foot of water occupies 
6} gallons. 


PAPER 95. 


1. A and B are engaged to do a piece of work for £1. 8s. A could do it 
alone in 6 hours, B in 8 hours. How long will they take working together, 
and what money should each receive ? 


2. A, B and C pay for the cost of making a road. A pays one-half, 
B pays one-third ; what fraction of the cost does C pay? If C’s share is 
£43. 6s. 8d., what is the total cost of the road ? 
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8. If 125 men can do a piece of work in 120 days, in how many days 
should 150 men do it ? 


4. Acan run a mile in 5 minutes, and B can run a mile in 5 min. 20 sec. ; 
how many yards has B run when A has run a mile, if both start together ? 


5. If tea costs 8 f. 25 c. per kilogram, what is the price per lb. in English 
money? (25 francs=£1; 2} 1b.=1 Kg.) 


PAPER 96. 

1. If 74 of an estate is worth £4655, what is the value of the remainder ? 

2, If 52 Ib. of tea cost 11s. 3d., what is the cost of 1 Ib. ? And what 
will 4,%, lb. cost ? 

3. A woman, after spending + of her money at one shop and + of the 
remainder at another, has £2. 8s. left ; how much had she at first ? 

4. Find the value of 15 tons 3 cwt. 2 qrs. 16 lb. of coffee at £1. 1s per cwt. 

5. If 3 cwt. 2 qrs. of butter cost £18. 15s. 8d., what is the cost per cwt. ? 


Fractions : Areas and Volumes. 


PAPER 97. 


1. Find the area of a rectangle 3 ft. 6 in. long and 2 ft. 4 in. wide. Express 
the area (i) in sq. feet and the fraction of a sq. foot; (ii) in sq. feet and 
sq. inches. 

2. If 7s of an estate contains 23984 acres, what is the extent of the whole 
estate ? 

8. Express 2 acres 3 roods 15 perches as the decimal of an acre. 

4, Find the prime factors of 7056 ; hence find the square root of 7056. 

What will it cost to make a fence round a square plot of land containing 
7056 square yards at 3s. 4d. per yard ? 

5. A garden, 60 yards long and 24 yards wide, has a path round it, within 
the fence, 44 feet wide ; what is the area of the path ? 


PAPER 98. 


1. Find, in sq. ft. and sq. in., the area of a rectangle 5 ft. 4 in. long and 
3 ft. 3in. wide; and find, in sq. yards, etc., the area of a rectangle 4 yds. 
2 ft. 9 in. long and 3 yds. 3 in. wide. 


2. What length of board 4 inches wide will be required to panel a room 
23 ft. long and 15 ft. 8 in. wide to a height of 5 ft. 6 in.? 

3. Find the rent of 12 acres 2 roods 17 perches of land at £14 per acre ; 
and the rent of 30 hectares 75 ares of land at 3 francs 5 centimes per are. 

4. If the rent of a rectangular piece of ground 35 yards wide and 36 yards 
long is 5 guineas, what is the rent per acre ? 

5. If a field of 15 acres 3 roods 10 perches provides pasture for 46 sheep, 
for how many sheep will a similar field of 33 acres suffice ? 
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PAPER 99. 


1. Find the cubic content of a box 3 ft. 4 in. long, 2 ft. 5 in. wide and 
1 ft. 7 in. deep. Express the volume (i) in cubic feet and the fraction of a 
cubic foot ; (ii) in cubic feet and cubic inches. 


2. How many cubic inches are there in 375 of a cubic yard ? 
ae Lee 12°5+9°7 
3. Simplif it) eee BY ae 


4, A pond of 4 acres is frozen over with ice whose total weight is 1089 tons ; 
if a cubic foot of ice weighs 896 ounces, find the thickness of the ice ia 
inches. 

5. The circumference of a wheel is 37 times the diameter. How many 
revolutions will a motor-car wheel, 750 millimetres in diameter, make in 
travelling 33 kilometres ? 


PAPER 100. 


1. Given that the litre is the volume of 1 cubic decimetre, find how 
many litres will be contained in a rectangular tank 1 metre long, 2 decimetres 
wide and 13 centimetres deep. 

2. A class-room has 4 windows, and each window has 12 panes of glass 
measuring | ft. 7 in. by 11 in.; what is the total area of glass, in sq. feet 
and sq. inches ? 

3. The area of a surface is 0-293 square metres, and its length is 0-62 
metre ; find its width to 2 significant figures. 

4. A coal cellar is 3 ft. wide and 3 ft. 9 in. long. To what depth, to the 
nearest inch, would it be filled by a ton of coal spread uniformly, if a cubic 
foot of coal weighs 80 lb. ? 


5. The circumference of a wheel is 3+ times the diameter. What 1s the 
diameter of a wheel which turns 288 times in travelling half a mile ? 


PAPER 101. 


1. If a cubic foot of water weighs 1000 ounces, what is the weight of a 
cubic yard of water, expressed in hundredweights and pounds ? 


2. A picture frame, 1 m. 5 cm. long and 74 em. wide, is made of wood 
6 cm. wide ; how many square centimetres of wood are there in the frame ? 


3. If 6 men can build a wall in 10 days, (2) how many men would be 
needed to build the wall in 12 days? (6) how many days would 8 men 
take to build the wall ? 

4. Multiply 0-763 by 0-0703 ; and divide 27-376 by 54-3, correct to three 
places of decimals. 

5. In a rectangular pleasure ground, 96 ft. long and 84 ft. wide, there are 
four oblong grass-plots, each 22 ft. 6 in. long and 18 ft. wide ; what will be 
the cost of covering the remaining portion with gravel to the depth of 2 in. 
at 6s. per cubic yard ? 


EXAMINATION PAPERS. 


HINTS TO STUDENTS. 


(1) Number each answer; note carefully questions which have sub- 
sections, and therefore require more than one answer. 


(2) Show all the working of the answers. 


(3) In answering questions such as 4-8 show clearly the different steps 
of your work. 


TEST 1. 
Time allowed, 40 minutes. 


1. Write down the answers to these addition sums: 


(i) 2981 (ii) CREM ata) 
4168 1868°.1.7).'°9 
3798 257.13. 10 
2349 9387: ..14 7 
5119 SAu tat hS 


2, (i) Multiply 27-03 by 3-5. 
(ii) Divide 0-284 by 0-92, correct to 3 decimal places. 


ah Se ae Sie Oy Scere. ees 
(iii) Simplify (a) §t19 819: (6) 22 - 3 OE 
8. Copy the following, filling up the blank spaces : 
1 linear yard = ft. 1 linear foot = inches. 
1 square yard = sq. ft. 1 square foot = sq. in. 
1 cubic yard = ce. it. 1 cubic foot = c. in. 


4. If 10 copies of a book cost £3. 15s., (i) what will 4 copies cost, (ii) how 
many copies can be bought for £2. 5s. ? 


5. The cost of making up a road is to be paid by three people, A, B and C. 
A pays twice as much as C, and B pays three times asmuchasC. Ifthe 
whole cost is £180, what does each pay ? 


6. Find the area (i) of the top, (ii) of the front, of a box which is 2 ft. 6 in. 
long, 1 ft. 6 in. wide and 1 ft. 4 in. high. 
Give the area in each case in sq. ft. and sq. in. 


286 : EXAMINATION PAPERS 


%. Out of a total of 560 marks given at an examination a boy obtains 402 ; 
what percentage of the total does he obtain? Give the result correct to 
3 significant figures. 


8. A ladder 25 ft. long stands upright against a wall. Find how far the 
bottom of the ladder must be pulled out from the wall to lower the top 1 ft. 


TEST 2. 4 
Time allowed, 40 minutes. 


1. Write down the answers to these subtraction sums: 


ae oe 
(i) From 863247 - (ii) 56271 .15. 7 
Take 91878 2463 . 18 . 10 


2. (i) Multiply 27-63 by 5-07. ; 
(ti) Divide 0:003572 by 0-0037, correct to 2 decimal places. 
(iii) Simplify 75 —4$ +24 - 38. 


3. Write down the answers to the following : 
(i) 0-012 x 1000. (iti) 0-01 x 0-001. 
(ii) 172+1000. (iv) 0-02—0-001. 
4. If 5 men can complete a piece of work in 12 days, (i) how many men 


would be required to complete it in 10 days, (ii) how many days would 8 men 
take to complete it ? 


5. The cost of making up a road is paid by three people, X, Y and Z. 
X pays one-half, Y pays one-third; what fraction does Z pay? If Z’s share 
is £43. 6s. 8d., what is the total cost ? 


6. The area of a certain rectangle is 5-35 sq. metres, and one side measures 
11-2 metres. Find the length of the other side to the nearest centimetre. 


?. Ina certain town the number of deaths last year was 10-9 per thousand 
inhabitants. If the population of the town was 32350, find the number 
of deaths. Express the death-rate as a percentage of the population. 


8. (i) Write down the formula for the area of a circle, r being the number 
of units in the radius. 

(ui) Find, to 3 significant figures, the radius of a circle whose area is 
100 sq. inches. (r=22.) 


TEST 8. 
Time allowed, 40 minutes. 
1. Write down theianswers to these two sums: 
Multiply (i) 870563 by 7; (ii) £6403. 17s. 4d. by % 
2, (i) Multiply 0-865 by 25-4. 
(ii) Divide 0-8521 by 92-7, correct to 3 significant figures, 


2x3x3x7 ; 
3 (0) 4,\, x 442.1. 


(iii) Simplify (a) =o 
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3. Copy the following, filling up the blank spaces : 


lL -yard'= inches. l1metre = centimetres. 
b tonne pounds. 1 kilogram = grams. 

1 gallon= pints. 1 hectolitre = litres. 

1 mile = yards. 1 kilometre = metres. 


4. A brass tube 4 ft. in length weighs 5 lb. ; what length of the tube will 
weigh 74 oz. ? 


5. Two men P and Q rent a grazing field for £6.10s. P putsin 14 sheep 
and Q 6 sheep; how much rent ought each to pay ? 


6. Find the volume of a wall 100 yards long, 8 feet high and 9 inches 
thick. Give the result (i) in cubic feet, (ii) as a compound quantity in 
cubic yards and cubic feet. 


4, (i) The number of pupils attending a certain school A is 123 per cent. 
more than last term and is now 243; what was the number last term ? 


(ii) The number of pupils attending another school B is 123 per cent. 
less than last term and is now 210; what was the number last term ? 


8. In an experiment to find the value of 7, a garden roller was marked 
with some whitewash and then rolled straight across a lawn; the roller 
left eleven white marks on the ground. How many times did it turn round ? 
If the distance between the end marks was 46 ft. 10 in. and the diameter of 
the roller was 18 inches, find the value of 7, correct to 1 decimal place. 


TEST 4. 
Time allowed, 40 minutes. 


1. Write down the answers to these two sums : 
Divide (i) 325116 by 12; (ii) £27653. 17s. 6d. by 8. 
2. (i) Multiply 17-36 by 0-248. 
(ii) Divide 82-78 by 11-6, correct to 2 decimal places. 
(iii) Simplify 44 — 4(33 - 255). 
8. Write down the cost of 
(i) 3 dozen eggs at 53d. each. 
(ii) 5 Ib. of tea at 2s. 10d. per Ib. 
(iii) 24 yds. of ribbon at ls. 3d. per yd. 


4. In an experiment on a spiral spring it is found that a pull of 10 lb. 
stretches the spring 1-5 inches. Find the stretch produced by a pull of 21 lb. 


5, (i) Reduce 16s. 44d. to the decimal of £1, correct to 4 decimal places. 
(ii) Express £10-358 in £. s. d., correct to the nearest penny. 


6. A room 20 ft. by 15 ft. has a carpet in the middle and a stained border 
2 ft. wide all round the carpet. Find the area of the carpet and the area 
of the border. 
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?. (i) A shopkeeper sells for £3. 15s. an article which cost him £3 ; what 
percentage profit does he make on his outlay ? 

(ii) The price of an article has just been put up 25 percent. Formerly the 
price was £2. 12s. What will be the new price ? 


8. Find the number of revolutions made by a wheel 56 inches in diameter 
in travelling 14 miles? (7 =3}.) 

What will be the number of revolutions of a wheel of half the above 
diameter if the distance to be travelled is 5 times as great ? 


TEST 5. 
Time allowed, 40 minutes. 


1. (i) Multiply 3275 by 509. 
(ii) Divide £173. 18s. 9d. by 23. 


2. (i) Multiply 0-0719 by 0-8203. 
(ii) Divide 0-07354 by 0-826, correct to 2 significant figures. 
(iii) Simplify 8 of 3h -24+ 83 +8 of 32x 5%. 
8. Write down the cost of 
(i) 4 tons of coal at 3s. 3d. per cwt. 
(ii) 3 cwt. of potatoes at 14d. per Ib. 
(iii) 1 gross boxes of matches at 14d. per box. 


4. The scale of a certain map is 6 inches to the mile. What length on 
the map will represent a road 620 yards long ? Give the answer in inches, 
correct to 3 significant figures. 


5. (i) Express 13s. 43d. as a decimal of £1, correct to 3 decimal places. 
(ii) Reduce £5-695 to £. s. d., correct to the nearest penny. 


6. Hind the area of the metal required to make a biscuit box (without a 
lid) measuring 9-2 inches long, 4-2 inches wide and 4-2 inches deep. 


?. A shopkeeper marks goods for sale to realize a profit of 334 ¥ on his 
outlay. 

(i) The cost price of a certain article was 7s. 6d. ; what is the selling 
price ? 

(ii) The selling price for another article is 7s. .6d.; what was the cost 
price of this article ? 


8. A carriage wheel of diameter 7 feet makes 60 revolutions per minute. 
Find the speed of the carriage (i) in feet per second, (ii) in miles per hour. 
(r =3}.) 


TEST 6. 


Time allowed, 40 minutes. 


1, (i) Multiply £1. 7s. 2d. by 16. 
(ii) Divide 102718 by 29. 


2 (i) Multiply 23-07 by 30-51. 


(ii) Divide 0-03752 by 0-813, correct to 4 decimal places. 
(ili) Simplify (38 +22)~(38 - 23). 
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8 (i) Express 1386 and 1764 each as the product of prime factors. 
(ii) What is the largest number by which both 1386 and 1764 are 
exactly divisible ? 
(iii) What is the square root of 1764 ? 
4. If 4:3 metres of wire weigh 28-9 grams, find the weight of 3:5 metres 
of the same wire. Give the answer correct to 3 significant figures. 


5. (i) Which is the greater, 84 inches or 0-7 feet ? 
(ii) Express the difference as the decimal of a foot correct to 4 
decimal places. 


6. (a) A rectangular field measures 550 yds. by 330 yds.; express its 
area in acres. (b) The ground is to be divided into allotments of 10 sq. poles 
each ; (i) how many allotments will there be to the acre; (ii) how many 
allotments will there be in the above field ? [4840 sq. yds.=1 acre, 40 sq. 
poles =1 rood, 4 roods=1 acre. | 


7. Ifa Parisian shopkeeper buys 36 metres of silk for 403 f. 20 c. and sells 
it at the rate of 12 f. 32 c. per metre, what percentage profit does he make 
on. his outlay ? 


8. (i) Write down the formula for the volume of a cylinder, h being the 
number of units in the height, d being the units in the diameter of the 
circular base. 

(ii) Find the volume of a cylinder if d=7 cm. and h=2:5cm. (r=3-14.) 


TEST ‘7. 
Time allowed, 40 minutes. 


1, (i) Multiply 5683 by 307. 
(ii) Divide £564. 2s. 2d. by 139. 
2. (i) Multiply 82-1 by 0-8031. 
(ii) Divide 0:06251 by 73-2, correct to 3 significant figures. 
(iii) Simplify 34 x (84 +14)(3% — 14). 
3. (i) Express 13 and 14 as decimals, correct to 2 significant figures. 


1 
(ii) Express 0-85 and 0-0625 as the simplest possible vulgar fractions. 


4, A piece of ground can be divided up into 75 allotments each of 300 sq. 
yards ; into how many allotments of 250 sq. yards each could it be divided ? 


5. Find the length of each side of a square field whose area is 7 acres. 
Give the result in yards, correct to the nearest yard. 


6. Assuming that a cubic foot of water weighs 1000 ounces, find what | 
weight of water falls on a rectangular playground measuring 70 yards by 
40 yards if there is a fall of 1 inch of rain. Give the result in tons, cwt. 
and lb. 


7. Find, to the nearest penny, the simple interest on £135. 10s. for 2 years 
at 539% per annum. 


8. Find the weight of a solid metal cylinder of diameter 7 cm., length 
10 cm., weight per cubic centimetre 7-5 grams. (7=3}.) 


pa ye T 
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TEST 8. 
Time allowed, 40 minutes. 

1. (i) Divide 223858 by 43. 

(ii) Multiply £29. 15s. 6d. by 29. 
2. (i) Multiply 35-27 by 0-0358. 

(ii) Divide 56-372 by 19-3, correct to 3 significant figures. 
33422x 1h 
8. Complete the following table, using the index notation : 


(iii) Simplify 


(i) 1 square metre = sq. cm. = sq. mm., 
1 sq. cm. = sq. mm. 

(ii) 1 cubic metre = edm..= c. cm,, 
le. dm. = c. cm. 


4. If a rectangular sheet of metal measuring 50 cm. by 40 cm. weighs 
2000 grams, what will be the weight of a sheet measuring 30 em. by 24 cm. ? 


5. Reduce 13s. 103d. to the decimal of £1. 
Hence write down the cost of 1000 articles at 13s. 103d. each. 


6. A rectangular cistern is 2 m. 50 cm. long, 1 m. 40 cm. wide and I m. 
72 cm. deep; how many buckets of water will it contain, if a bucket holds 
10 litres ? [1 litre =the volume of 1 cubic decimetre.] 


7. Find, to the nearest centime, the simple interest on 4868 francs 75 cen- 
times for 3 years at 54% per annum. 


8. A metal pipe 50 cm. long has an outside diameter 4 cm. and an inside 
diameter 2-4 cm. Find (i) what volume of water the pipe would hold, 
(ii) what would be the weight of the empty pipe if each cubic centimetre 
of the metal weighed 10 grams? (2=3}.) 


13. 
19. 


11. 
16. 
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1. 
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31, rem. 1. 

19, -reni./ 1; (b) 4, rem. 3; (c).6,.rem.c3 5 (qd): 12; rem. 
20, rem. 3. 

25. rei ls. 4(b)) 22, rem. 23° (ce). 16, rem. (25°. (a) 24; rem: 
12, rem. 1. 

Ly, ter. 2 3 (b) 8, rem. 3; (c). 12;7em1; (d) 14, rem. 
17, rem. 4. 

19,rem.1; (b) 1l,rem.4; (c) 14,rem.2; (d) 19, rem. 
18, rem. 1. 

11, rem. 37, (b)°13,; rem. 1; (c) 11, rem. 6; (d) 14,'rem. 


. (a) 4, rem. 5; (b) 16, rem. 2; (c) 7, rem. 5; (d) 12, rem. 


Supplementary. 
4, 3. 5, 4, 6. 4. (Pie Ser 9. 6. 10, 


iv ANSWERS 
26. 
1. (a) 6; (b) 3; (c) 9; (d) 43 (e) 8; (f) 2; (9) 10. 
2. (a) 10; (b) 5; (c) 15; (d) 45 (e) 8; (f) 12; (gy) 16. 
3. (a) 9; (b) 27. 4. (a) 4; (b) 12. 5. (a) 30; (b) 45 
6, (a) 18; (b) 20. 7. (a) 18; (b) 39. 
27. 

Le 2. 6. 3. 5. 4. 15 5. 13. 6. 13. 
Ute, ee aa 10. 12. 1d, 12. 11. 
28. 

Vans) B 2. 59. 3. 4. 4. 22. 5. 4. 
ise) b 7. 65. ae 9. 3. 10. 19. 
11. 62. 12. 61. 13. 5. 14, 18. 15. 10. 
16. 24. 17. 22 18, 25. 19. 68. 20. 9 

‘ 29. 

1. 28. 2. 15. 3. 15. 4, 39. . AG. 
6. 8 ag ae, 8. 18. 9. 50. 10. 57. 
20. 

ES bef 2. 19. 3. 18. 4, 29. 5. 29. 84. 

7. Tom, 48; Fred, 51. 8. 9. 9. 63. 10. 60. 
31. | 
1. One hundred. 2. One hundred and forty. 
3. Two hundred. 4. Two hundred and thirty. 
5. Three hundred and twenty. 6. Four hundred and fifty. 
7. Five hundred and sixty. 8. Six hundred and seventy. 
9. Seven hundred and eighty. 10. Eight hundred and ninety. 
11. Nine hundred. 12. Nine hundred and ten. 
13, Two hundred and sixty-nine. 14. Three hundred and fifty-four. 
15. Four hundred and ninety-six. 16. Five hundred and forty-three. 
17. Five hundred and six. 18. Six hundred and seven. 
19. Seven hundred and eight. 20. Eight hundred and nine. 
3o2. | 
2.101; 2. 110. 8. 108. 4. 811. 5. 214. 6. 717. 
1g 10. Sill. 8. 120, 10. 801. ll. 204. 12. 241. 
13. 707. 14. 510. 15. 303. 16. 313. 17. 330. 18. 333. 
33. 
I. 138. 2. 353. 3. 666. 4, 572. 5. 937. 
6. 972. Y. 959. 8. 792. 9. 781. 10. 583. 


134. 
163. 
679. 
937. 


319. 
666. 


62. 
173. 


353. 
479. 


. 605. 


58. 
123. 
538. 


738. 
465. 


192. 
364, 


. 730. 


12. 


42. 


461. 


207. 
432. 
840. 


34. 

8. 154. 4, 171. 
9. 255. 10. 305. 
15. 781. 16. 922. 
21. 598. 22. 816. 
30- 

3. 770. 

8. 565. 

36. 

3. 168. 

S20 9E. 

37. 

208. 4. 318. 

SO wih 288, 

596) )) LB F308, 
38. 

3. 102. 4, 225. 
98288: 10. 191. 
15. 403. 16%) 299; 
39. 

3. 77. 

8. 799 
40. 

3. 144. 
8. 864 
13. 672 
41. 


ANSWERS 


(a) 138; (b) 230; (c) 322. 
3. (a) 145; (b) 203; (c) 116. 
(a) 665; (b) 760; (c) 855. 


Zz. 990. 
8. 900. 


2. 110. 
8. 108. 


ad 


2 


5. 134. 
11. 324. 
17. 776. 
23. 760. 


4, 985. 
9. 890. 


217185; 
9. 47. 


5. 191. 6. 147. 
12. 178. 138. 693. 
19. 364. 20. 600. 


14, 840. 


2. (a) 340; (b) 4083; (c) 476. 
4. (a) 609; (b) 6963; (c) 783. 
6 


. (a) 672; (b) 7563 (c) 924. 
42. 
960. 4. 520 5. 800. 
640. 10. 840 11. 900. 
43. 
154. 4, 165. 5. 125. 
VB 710,5 7308, ee 180? 


VPakO, 
+ 900, 


343. 
512. 


eee Sa SK Se 


ANSWERS 
44, 

Se ede B 2. B KD. Ses BAY 472x144; 5 5x5. 6.°3x 1%, 
Dea. Bal Kis 9 Sx 40 Y xt. > 1 xg. ee 
3x9. 14. 9x9. 15. 4x8. - 16. 8x8. WS aK TO AGS Sx. 
To. 20.02 12,0r'3'x8, or x6. 21. TXB SISA 

. 6x9. 24 4x12, or 6x8. 25. 3x12, or 4x9, or 6x6. 

0 XO orb x 12. Fina nO, oro Xb. 28. 4x11. 

oh eR Le 30. 9x11. 

45. 
912. 2. 609. 3. 612. 4. 910. 5. 304. 
936. a Ole, 8. 814. 9. 645. 10. 846. 
46. 
288 2. 400. 3. 945. 4, 972. 5. 945. 6. 770. 
768 8. 945. 9. 600. 10. 896. 11. 980. 12. 540. 
640. 14. 840. 15. 900. 16. 960. 
47. 
4, 2. 16. 3. 36. 4. 64. 5. 100. 6. 144. 4.2 Zee 
324. 9. 441. 10. 484. 11. 625. 12. 9. 13. 81. 14, 25. 
49. 16, 121. 17. 196. 18. 576. 19. 729. 20. 784. 
256. 22. 216. 23. 125. 24, 343. 25. 729. 26. 64. 
48. 
547 2. 785. B. 225. 4, 26. 5. 430. 6. 529. 
158 8. 208. Saf fs8 10. 781. 11. 963. 12. 264. 
756 14. 176. 15. 891. 16. 900. 
49. 
920. 2. 503. 3. 540. 4. 212. 5. 293. 
699 7. 941. 8. Increase of 4. 9. 56. 10. 28. 
50. 
493. 2. 93. 3. 87. 4. 87; rem. 2. 5. 89. 6. 63; rem. 3. 
76. 8. 39. 9.32. 205 184, il, 67. 12. 69, 
Of.>- 44, BjGs.16., 149." 16.) 47. i7.. 65. 18, 92. 
&1. 
(a) =e (b) 108; (c) 96. 2. (a) 72; (b) 63; (c) 56. 
(a) 8 (6) 72; (c) 66. 4. (a) 198; (b) 110; (c) 90. 
(a) « rem. 2; (b) 99 rem. 2; (c) 55 rem. 2, 
(a) 246 rem. 3; (b) 197 rem. 2; (c) 164 rem. 3. 
(a) 112 rem. 5; (6) 98 rem. 5;  (c) 87 rem. 6. 
(a) 112 rem. 3; (b) 96 rem. 8; (c) 61 rem. 4, 


sa 


2 


E82. 


One thousand and one. 
One thousand and ten. 
Two thousand and forty. 
Three thousand four hundred and fourteen. 
Four thousand five hundred and six. 

Five thousand six hundred and fifty-one. 
Six thousand one hundred and five. 

Seven thousand and seventy. 

Eight thousand seven hundred and eighty. 
Nine thousand one hundred and ninety. 


ANSWERS 
52. 
91. 2. 82; rem. 1 3. 733 rem. 2. 4. 
56; rem. 7. 6. 45; rem. 6 7..75s rem. 4. 8. 
43; rem. 6. 10, 81; rem. 2. 
53. 
45; rem.17. 2. 28; rem. ll 3. 19; rem. 35. 4. 
13; rem. 48. 6. 10; rem. 62. 7. 7; rem. 46. 8. 
9e%em. 11. ~10. 12;(rem. 20. 11.9; ‘rem. ‘54. 12 
54. 
2; rem. 12. 2. 2; rem. 14. 3.. 23> rem. 8. 4, 
2; rem. 10. 6. 2; rem. 16. Te 2< Tentalo: 8 
2:rem. 16. 10. 2; rem. 10. 11: 28. 12. 
30. 14, 15. 15. 19; rem. 16. 16 
. 84; rem. 3. 18. 6; rem. 42. 19. 23; rem. 16. 20 
aur rem, 2. 22, 18; rem. 7. 23. 16; rem. 14. 24. 
. 13; rem. 7. 26. 6. rem. 24. 
55. 
57. 2. 279. 3. 56. 4, 195. 
686. tae [on 8. 558. 95°87. 
12. 410. 13. 574. 14, 902. 
381. LT, 216: 183);45: 19. 162. 
56. 
105. PN Bete ps pease 4. 162. 5. 174. 
12. 8. 66. 9. 90. 10. 440. AD tgs! 
57. 
67. 2. 114. 3. 42 himself; 42 each boy. 4. 649. 
10. 7. 588. 8. 105. 9. 48. LOW 22:16: 
58. 


59. 
1011. 2. 2001. 3. 3054. 4, 4806. 
8217. 11ST 8. 7007. 9. 7017. 


Vil 


64; rem. 3. 
32; rem. 7. 


12; rem. 39. 
5; rem. 12. 


. 6; rem. 48. 


Di Tema 23 


2) eee Teta a LO; 


22. 


. 18; rem. 35. 
We PO enver Os 


11; rem. 44. 


5. 390. 
. 615. 
SUAS 
469. 


G32: 
12. 46. 


5. 199. 


2. One thousand one hundred. 
4, One thousand eight hundred and five. 


5. 9005. 
10. 1700. 


Viil 


8569. - 2. 2901. 
3633. 7. 7398. 
3963. 2. 3875. 
1845. 8. 2889. 
1384. 2. DAB. 
6279. 7. 7400. 
. 4830. 12. 9480. 
9477. 17. 9198. 
7657. 2. 9792. 
9361. 8. 9417. 
1369. 2. 
6241. i 6. 
7225. 10. 
1060. 14, 
4671. 2. 3035. 
589; rem. 6. 
737; rem. 2. 
186. 
408. 
81; rem. 29. 
46. 2. 53. 
186. B. 252. 
103. 2. 421. 
124, 1. BOD, 
36. 2. 40. 
792. 7. 156. 
13; 12. 25. 
6. hy aeige be 


60. 
3. 6598. 4. 7391. 5. 4851. 
8. 9036. 9. 4738. 10. 6894. 
61. 
3. 7/26. 4. 7496. 5. 6138. 6. 6185. 
9, 3056. 10. 2086: -> 21... G57. 12. 4374. 
62. 
3. 3448. 4. 3115. 5. 4476. 
8. 4347. 9. 8756. 10. 7068. 
13. 8064. 14. 8040. 15. 9576. 
18. 9744. 19. 9324. 20. 9779. 
63. 
3. 9253. 4. 9384. 5. 8584. 6. 56783. 
9. 9853. 10. 9782. 11. 9872. 12. 9047. 
64. 
1681. 3. 2809. 4. 4489. 
2704. 7. 4624, 8. 5476. 
2116. 11. 384. 12. 445. 
1485. 15. 980. 16. 2016. 
65. 
3. 1409. 4. 1742. 5. 1872; rem. 5. 
7. 498; rem. 7. 8. 805; rem. 1. 
10. 511; rem. 6. 11. 631; rem. 9. 
13. 81; rem. 32. 14. 42; rem. 68. 
16. 252. 17. 487; rem. 17. 
19. 56; rem. 6. 20. 45; rem. 77. 
66. 
3. 62. a. Sb, 5. 26. 6. 146. 
9. 109. 10. 408. 11. 508. 12. 702. 
67. 
8. Smith by £273. 4 1612. 5. 4524, 
8. 432. 9. 364. 10. 24. 
68. 
3. 224. 4. 270. 5. 45. 
8. 960. 9. 4765. 10. 7. 
13. 40. 14. 4, 15. 15. 
18, 12. eee 20, 24, 


ANSWERS 


2 See 


ANSWERS 1x 


69. 
Ten thousand and twenty. 2. Ten thousand two hundred and two. 
Eleven thousand and eleven. 4, Fifteen thousand and sixty. 
Fifty thousand and sixteen. 6. Eighteen thousand and eight. 


Sixty thousand six hundred and six. 8. Ninety thousand and ninety. 
Seventy thousand nine hundred and seventeen. 
Forty-one thousand and forty. 


. Eighty-one thousand and eighty-one. 


Thirty-eight thousand one hundred. 


70. 
10010. 2. 10101. 3. 11001. 4. 14016. 5. 40060. 
17007. 7. 50505. 8. 70070. 9. 606C6. 10. 88808. 
71. 
16464. 2. 24598. 3. 88173. 4. '74454. 5. 49889. 
45685. 7. 20904. 8. 78809. 9. 10338. 10. 4688. 
72. 
46766 ; 57236. 2. 27540;. 72675. 3. 71904; 61632. 
46315; 28260. 5. 23112; 59064. 6. 71100; 36972. 
25143 ; 72828. 8. 74632; 36334. 9. 55566; 14175 
44321; 52808. 11. 52026; 32422. 12. 27370; 64124, 
73. 
34824. 2. 2268. 3. 51480. 4. 37632. 5. 30304. 
11451. 7. 16312. 8. 15002: 9. 35532 10. 92928. 
74. 
2195; rem. 10. 2) 1257 3. rem. 3. 8. 991; rem. 4. 
4405 ; rem. 7. 5. 1613; rem. 2]. 6. 1645; rem. 18. 
682; rem. 7. 8. 599; rem. 16. 9. 347; rem. 7. 
1027 ; rem. 26. 11. 526; rem. 26. 12. 516; rem. 9. 
75. 
156. BZ. 1185, Se "101s 4, 147. b UB ARPA: 
265. 7. 234. 8. 189. 9. 1039. 10. 1047. 
. 2489; rem. 3. 12, 3331; rem. 11. 18. 2473; rem. 20. 
2162; rem. 6. 15. 259; rem. 32. 16. 246; rem. 23. 
1189; rem. 22. 18. 1279; rem. 18. 19. .1333 ; rem. 3. 
. 1191; rem. 32. 21. 1204; rem. 36. 22. 1017; rem. 29. 
. 1128; rem. 75. 24. 1006; rem. 38. 
76. 
6974. 2. 3296. 3. 94809. 4, 517. 5. 515. 


502. 7. £15274. 8.5507; 9. 9. 429; 36. 10. 3468 


— 


Oe ree ee eee 


11. 
12. 


Ai oh ate a 


ee ee 


fore Se eae 


ANSWERS 


he 
Smith, 162; Jones, 189. 2 A,9; B, 15; OC, 21. 
A, 156; B, 234; C, 312. 4. A, Band C, 108 each; D, 36. 
A, 120; B, 40; C, 20. 6 
8 


Boy, 8; girl, 4. a ODS: dso. 
500; 250; 250. . 10. A and B, 40 each; the others, 25 each. 
AL 36; B,18s °C; 9. 12. A, 6; Bs 12; SAB: 

78. 


One hundred thousand one hundred. 

One hundred and ten thousand and ten. 

One hundred and one thousand and one. 

Two hundred and ten thousand and twelve. 

Three hundred and one thousand and twenty-one. 

Four hundred and twenty-one thousand and thirty. 

Five hundred thousand and fifty. 

Five hundred and five thousand and fifteen. 

Six hundred and sixty thousand six hundred and six. 

Seven hundred and seven thousand seven hundred and seven. 
Kight hundred and eight thousand and eighty. 

Nine hundred and nineteen thousand nine hundred and nine. 


79. 


300030. 2. 470070. 8. 909009. 4. 880080. 5. 
690900. 7. 718078. 8. 200292. 9. 192019. 10. 
80. 
234521. 2. 180696. 8. 544307. 4. 674885. 5. 
900467. 7. 594307. 8. 882779. 9. 714199. 10. 
81. 
496938. 2. 59949. 8. 72684. 4. 508267. 5. 
355956. 7. 562757. 8. 301257. 9. 215364. 10. 
82. 
54780; 109560. 2. 112950; 150600. S$. 299220 ; 
295840 ; 332820. 5. 245300; 490600. 6. 473700; 
789000 ; 946800. 8. 51920; 389400. 
69800 ; 837600. 10. 107600; 941500. 
83. 
406463 ; 342525. 2. 381416; 295792. 8. 348170; 
428967 ; 320023. 5. 269404; 372580. 6. 155415; 
174972; 581157. 8. 154713; 333228. 


225170; 190905. 10. 146964; 230376. 


. Man, 12s.; woman, 6s.; child, 3s. 


517017. 
919009. 


419107. 
341430. 


46275. 
652728. 


349090. 
631600. 


263480. 
191280, 


ANSWERS 


xi 
84. 
1. 294522. 2. 396460. 8. 1873285. 4. 664632. 
5. 402325. 6. 195564. 7. 198230. 8. 211640. 
9. 458942. 10. 722680. TT. 523827. 12. 954810. 
85. 
1. 115668. 2. 101088. 3. 151944. 4. 681156. 
5. 258112. Gp S205 72. 7. 459672. 8. 545058. 
9. 369792. 10. 342364. 11. 857696. 12. 557256. 
86. 
1.; 347256. 2. 156400. 3. 613586. 4. 565504. 
Bel oce), 6. 334084. 7. 481636. 8. 755161. 
9. 636056. 10. 103823. 11. 205379.. 12. 314432: | 18) 405924. 
87. 
1 28. SiGe: 3. 364. 4. 553. 5. 588. 6. 284. 
he O00. Seri Oe G7. 10. 131. LTy.213! 12153: 
$8. 
1. 45867; rem. 5. 2. 28390; rem. 9. 3. 12790; rem. 28. 
4. 13807; rem. 16. . 5. 7578; rem. 15. 6. 6006; rem. 79. 
7. 1913; rem. 82. 8. 1043; rem. 146. 9. 1234; rem. 218. 
10. 977; rem. 173. 11. 514; rem. 263. 12. 572; rem. 192. 
89. 
B. 6395. 2. 789. 3. 592. 40927: 5. 284. 6. 873. 
7. 684; rem. 287. 8. 794; rem. 235. 9. 583; rem. 179. 
10. 694; rem. 123. 11. 734; rem. 97. 12. 756; rem. 94. 
90. 
1. 358; rem. 39. 2. 375; rem. 66. 3. 735; rem.101. 4 168; rem. 47. 
5. 249; rem. 180. 6. 298; rem. 63. 7. 152; rem, 85, 
8. 741; rem. 150. 9. 864; rem. 72. 10. 4387; rem. 432. 
91. 
1, 528s rem. 3. 2. 758; rem. 588. 3. 458; rem. 47. 
4, 562; rem. 290. 5. 561; rem. 163. 6. 391; rem. 452. 
7. 3173 rem. 447. 8. 1032; rem. 6, 9. 2412; rem. 171. 
10. 1144; rem. 513. 11. 2392; rem. 134. 12. 1119; rem. 38. 
92. 
1, 86427. 2. 71050. 3. 65930. 4, 79083. 5. 58344. 
6. 99330. 7. 986013. 8. 325022. 9. 650076. 10. 133927. 
13 ME iy ew 12) stS0e4s. 7 18, 7.1198, 14, 258112. 15. 260952. 


Xli 


St Sse. 


14525. 
343. 
532125. 


89427. 

56025. 

278489 + 11. 
983495 + 1200. 


. 423672 ~ 21. 
. 3807x 98. 


1238 — 456. 


. 12921 - 5144. 
. 2986 x 9. 
- 4956 +9. 


ANSWERS 


93. 
2. 46725 8. 118075. ee ES 
6. 3875. 7. 120375. 8. 484250. 
10. 87. 11. 369. 12. 735. 
94. 
2. 18094 8. 403298. 4. 612069. 
6. 23016. 7. 832302. 8. 7. 
10. 606255 ~ 80. 11. 417346 = 400. 
13, 42813~+18. 14. 419421 +99. 
16. 587595 ~ 16. 17. 205 x 43. 
19. 917 x 406. 20. 704 x 176. 
22. 8047 — 7428. 23. 84569 — 8947. 
25. 2849 x 3. 26. 3678 x 7. 
28. 3785x 11. 29. 7842-8 
31. 67896 +5. 32. 51789+7 
95. 
2. 42=2.3.7. 8. 66=2.3.11. 4. 70=2.5.7. 
6. 28=2.2.7, 7. 45=3.3.5. 
9. 50=2.5.5. 10. 110=2.5.11 
96. 
3, 6, 9. 2. 84 contains 2, 3, 4, 6, 12. 
3,4,:5, 610, 19.54 925% 5, Be eee ee 
3, 4, 6, 12. BE I0b eee wee 
4, 5, 8, 10. 8. 480 4, BS ee Sas 
3, 4,6, 8). 12; 10). O48. Se erases 
97. 
2. P2No AS 3. 2S.17 4. Son 
6. 32.5.7. 7. 3.52.7 8. 22.32.17, 
1055671102: li. 17°. 19. 9 tiers 
14.°32.5.7 11, 15. 3.52.72, 16. 23.34. 7, 
18. 3°.72.11. 19. 2.3. 53.7. 20. 3?.7.112 
98. 
3.4. 4.5 5. 6. 6. 7 
9. 10. 10. 11 11. 12. 12. 18 
99. 
16. $218: 4, 15. 5. 25. 
28, 8. 21. 9, 27. 10. 30. 
35. 18. 44, 14. 75. 15. 84, 
132. 18. 231. 19. 252. 20. 315. 
gi. 93. 6. 24. 33. 25. 30. 
13. 28. 3. 29, 21 30. 21. 


Lens 


= 


2s. 3d. 
7s. 10d. 


Par es 
7s. 4d. 


10d. 
38. 5d. 


98.2d. 2. 15s. 6d. 
- 198. 1d. 


12. 
by 


8d. 
le: 7d, 


8. 10d. 9. 11d. 


ANSWERS Xili 
100. 
3. 8. 4. 7. 5. 9. 
8. 15. 9, 21. 105422. 
13. 45. 14. 55. 15. 60. 
183. 12: 19957. 20. FI: 
101. 
4, 4. hiss F 6272: {PLP 8. 5 
DOC LO Lao O I 8s Ramayan i i 
Boe teu ele a ae 28. 18. 24. 14. 
102. 

3. 36. 4. 15. 5 A 

8. 63. 9. 132. 10. 14. 

13. 18. 14. 24. 15. 34. 
103. 

3. 6. 4. 6. 57: £9: 6. 30. 

9. 30. 10. 70. 11. 30. 124) 

15. 60. 16. 24. Le. 470. 18. 90. 
104. 

3. 240. 4. 360. 5. 420. 6. 180. 

9. 540. 10. 540. 11. 288. 12. 420. 

15. 240. 16. 240. 17. 360. 18. 432. 
105. 

3. 8. 4D}. 5. 6. 

8. 60 in. 9. 840. 10. 720. 
106. 

3. 2s. 6d. 4, 2s. 10d. 5. 38s. 2d. 

S41 is] d. 9. 14s. 9d. 10. 13s. 3d. 
107. 

S.g8 ot. 4. 6s. 4d. BY la sa: 

8. 7s. 4d. 9. 10s. 6d. 10. 3s. 8d. 
108. 

3. 28. 10d. 4, 4s. 4d. 6; Ler5d. 

8. 8s. 9d. 9. 6s. 7d. 10. 14s. 2d. 
109. 

aaa Sao 1414 “Sd. oe Oe bee BOG. 6.0 1a. Bd. 

10.) be) 3d. AL eh Ods AS 1s. 6a 


Xiv ANSWERS 


110. 
1... 1s. 10d. 2. 2s. Td. 8. 3s. 11d. + 4 38. 9d. 5. ls. 10d. 
6. 2d. 7. 68. 5d. 8. ls. 8d. 9. 4s. 5d. 10. 3s. 10d. 
Lites sil: 12. 48.2d. 18. Qs. 6d. 14. Js. lid. .16. 143 
111. 
1. 32. 2. 36. 3. 42. 4. 65. 5. 57. 6. 153. 
7. 190. Be 18: 9. 94. 10. 175. 11. 139. 12. 199. 


18. 254. 14, 358. 15. 449. 16. 583. 17. 784. 18. 879. 
19. 851. 20. 949. 21. 522. 22. 596. 28. 713. 24. 999. 
25. 384. 26. 432. 27. 288. 28. 504. 29. 768. 30. 864. 
31. 708. 32. 990. 33. 552. 34, 641. 85. 751. 36. 858. 


112. 
1. 10s. 6d. A Ee Fe ADB a. 4. 19s. 8d. 5. £6. 6s. 
6 5£8..138. (bathe 2 cn 8. £4. 3s. 3d. O° 51. iis ee 
10. £3. 6s. 6d. LL. 72s 1685. bol £18. Var 1 Be. 13. 16s. 6d. 
14. 9s. 94d. 15. 16s. 64d. 16. lls. 234d. 17. 18s. 114d. 
113. 
Do, a Oe. 3. 40. 4. 56. 5. 69. 
6. 143. 7%. £7. 16s. 6d. 8. £1. 7s. 3d. 9. £9. 17s. 6d. 10. £9. 12s, 
114. 
1. £3. 10s. 13d. 2. £4. 3s. 6d. 8. £3. 8s. 23d. 4. £3. 11s. 43d. 
5. £2. 18s. 6d. 6. £9. 3s. 73d. 7. £9. 10s. 24d. 
8. £9. 10s. Sid. 9. £5. 19s. 1dd. 10. £8. 9s. 14d. 
11. £9. 9s. 54d. 12. £9. 18. £7. 19s. 84d. 
115. 
1, £1. 4s. 11d. Be. hl. Ga Lid, <8. Bless. id: 4. £1. 5s. 1ld. 
0. 21. 5a. 7a. 6. £1. 4s. 10d. 7%. £1. 10s. 8. £1,:156- ig. 
9. 8s. lld. 10. 8s. 5d. ll. 9s. 11d. 12. 9s. 7d. 
13. 14s. 8d. 14. 14s. 10d. 15. 16s. 11d. 16. 17s. 7d. 
17, £5. Os. 10d. 18. 14s. 8d. 19. 12s. 9d. 20. 16s. 3d. 
eh, 136. 7d. 22. 15s. ld. 23. lds. 4d. 24. 14s. 9d. 
25. 14s. ld. 26. £5. 15s. 6d. 
116. 
ay 188. Lid. 2. £1. Os. 8d. 3. £1. 10s. lld. 4. 19s. 54d. 
5. 15s. 113d. 6. £1. 14s. 94d. 7%. £1. 198. 93d. 8. £4. 14s. 114d. 
9. £6. 19s. 112d. 10. 17s. 74d. 11. £8. 9s. 113d. 12. £3. 8s. 104d. 
117. 


1. 178. 4d. 2 £1. 148. 7d. 8. £1. 14s. 6d. 4 £1. 11s.1d. 5. 1s. ld. 
6. 148. 7d. 7% 15s. 11d. 8. £1, Os. Od: =O. 1880-7. 10. 4s. 1d. 


118. 

B75. 5a. Ba £1508: 9d? 3. (£5. 28. 9d. 4. £3. 17s. 11d. 

5. £2. 5s. 5d. 6. £7. 5s. 64d. 7. 10s. toomuch. 8. £8. 

9. £6. 9s. 8d. 10. £4. 6s. 3d. 11. £4. 14s. 2d. 12. £2. 7s. Od. 
119. 

Be 21a) 60. 9 e128: Sd. 2. £2. Ob. OF0, see, 188s 1G. 

ou fae see 7a. s £3.. 638. lled. 4. £3. 4s. 44d.; £3. 17s. 3d. 

5. £5. 10s. 104d.; £6. 9s. 44d. 6. £5. 7s. 74d. 3, £6. 38. Od. 

de £6. 148. 2d.3 £7. 10s. 114d. 8. £6. lls. Od.; £9. 16s. 6d. 

9. £6. 14s. 3¢d.; £8. 19s. ld. 10. £7. 14s. 2d.; £9. 122. 84d. 

11. £7. 88. 73d.; £8. 18s. 44d. 12, £72 tbs. 30. £9 ela: 

13. £7. 6s. 10}d.; £8. 7s. 10d. 14. £8. 14s. 10d.; £9. 16s. 84d. 
120. 

1. £2. 2s. 104d. 2. £4. 19s. 3. £7. 2s. 6d. 4. £3. 18s. 4d. 

D. £5. 158. 6d. 6.5 £8... 12a; y (raat Ses EP 8. £6. 6s. 

9. £5. 4s, 10. £5. 10s. 3d. 
121. 

ae tGas 10d... 92... 0.0188. 9d. 2. 8: £5.18. 7k. 4. £3. 19s. 4d. 

Bae oe198. 1408. 62 £7 2°38. 6d. Wer ee 218: 6d, 8. £9. 13s. 114d. 

9. £9. 2s. 34d. 10. £5. 188. 9d. 11. £9. 188. 74d. 12. £8. 18s. 4d. 
122. 

1. 4s. 2. 5s. 3d. 3. 68. 6d. 4. 8s. 9d. 5. 10s. 6d. 
6. 14s. Te eels, S36 05-58."°) OPP E25 1852 Oe arm 
Ad £1,168. 12. £4. 4s. 13. £6. 14, £1. 10s. 15. £2. 11s. 
16. °£3. 9s. 17, £5. 10s. 18. £4. 53. 19. £7. 15s. 20. £3. 2s. 6d. 

21. £8.38.4d. 22. 3s. 23. 6s. 9d. 24. 8s. 9d. 25. 15s. 

96. £1. 17s. 6d. 27: £1. 11s. 6d. 28. £7.48. 29. £5.58. 30. £9. 18s. 
31. £7. 10s. 32. £6. 15s. 33. £6. 
123. 7 

1. 17s. 54d.; £4. 28. 64d. 2. £1. 15s. 4d.; £3. 48. 8d. 

B. eows, id.s £2,198. 11d. 4. £2, 8a) 10d, 3 £2. 11s, 2d: 

5. £3. 68. 54d.; £1. 138. 64d. 6. £6. 19s. lld.; £3. Os. ld. 

pide. 08. 00.8: lla, 9d. 8. £9. 15s. 6d.; 4s. 6d. 

9. £9. 128s. 94d.; 7s. 24d. 10. £9. lls. 1?d.; 8s. 104d. 
124. 

1. ls. 63d.; 2s. 10}d.; 1s. 98d. 2. ls. 62d.; 2s. 74d.; 1s. 98d 

8. ls. 1l4d.; 28. 82d.; 38. 74d. 4. 118d.; ls. 74d.; 3s. 13d. 

5. 104d.; 28. Ofd.; 1s. 93d. 6. ls. 83d.; 1s. 104d.; 1s. 44d. 

7. ll#d.; 1s. 54d.; 1s. 103d. 8. ls. 84d.; 1s. 44d.; 1s. 93d. 

9. is. 64d.; is. 84d.; 1s. 32d. 10. ls. 74d.; 1s. 62d.; 113d 
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125. 
£1. 9s. 34d.; £1. 5s. 64d.; £2. 15s. 44d. 
£1. 63. Qhd.; £2.°3s. 44d.; £2. 10s. 24d. 
£1. 4s. 2d.; 8s. l4d.; 158. 23d. 
£1. 3s. Ohd.; 9s. UFd.; £1. 12s. O$d. 
6s. ltd.; £1. 5s. 14d.; 14s. 24d. 
3s. Ofd.; £1. 1s. 7hd.; £1. 63. O4d. 
£1. 4s. Qd.; 8s. 1dd.; 15s, 24d. 
£1. 2s. 2d.; £1. 1s. 104d.; 3s. 73d. 
3s. 64d.; 19s. 34d.; 17s. 84d. 
13s. 104d.; 148. 43d.; 16s. 64d. 


126. 
1. Is. 10d. 2. 8hd. 8. 6s. 104d. 4. "73d. 
ls. 3d. 6. ls. 8d. 7. 17s. 24d. 8. 14s. dd. 
9. £2.18. 03d. 10. £2. 198. 63d. 11. £1.17s. 34d. 12. £5. Os. 6d. 


127. 
aecae dad, 2. 5a 7d. 3. 9s. 4d. 4. 3s. 9d. 5. 5s. 5d. 
6. 2s. 10d. same Fe Ee 8. 68. 54d. 9. 8s. 104d. 10. 3s. 63d. 
11. 1s. Otd. 12. 83d. 183. 1s. 5d.; rem. 48d. 14. 2s. 6d.; rem. 42d. 


See ere te Dee 


ps 
2° 


ie 


15. 1s. 4d.; rem. 5d. 16. ls. 4d.; rem. 34d. 

17. 1s. 13d.; rem. 20/. 18. 2s. 24d.; rem. 12/. 

19. 1s. 11$d.; rem. 35/. 20. 2s. 64d.; rem. 39/7. 
128. 

Ac os. Lid: 2. 48. 3d. 3. 5s. 8d. 4. 2s. 1ld. 
5. 10d. 6. 7s. 5d. 7. Ta. 6a. 8. ls. 4d. 
129. 

21. 148. 4d. 2. 48. 10d. 3. 2s. 6d. a> £1.-7a. 
5. ls. 6d. 6. 6s. 3d. q.. Eh, 13s, | 8, LE. 16. Ge: 
9... £9.- 6a, 10. £5. 4s. 5d. ll. £6. 6s. 12. 6s. 4d. 
130. 
1, £13. 15s. ld. 2. £28. 6s. 3d. 3. £61. 16s. 5d. 4 £65. 13s. 1d. 
5. £76. 6s. 1d. 6. £88. 5s. 11d. 7%. £187. 15s. 1d. 
8. £216. 19s. 11d. 9. £130. 15s. 4d. 10. £219. 4s. 
131. 
1, £12. 12s. 6d. 2. £16. 19s. 8d. 3. £2. 9s. 10d. 
4. £6. 16s. 10d. 5. £16. 17s. 6d. 6. £10. 16s. 8d. 
7, Beia0es, Td. 8. £49. 13s. 6d. 9. 18s. 1ld. 
10. £14. 11. £14. ls. 3d. 12. £11. 3s. lid. 
13. £2. 19s. 9d. too much. 14. 10s. too much. 15 


. £47. 4s, 


Seek Pear So Phe SR: Se, et 
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132. 
£21. 9s.; £96. 10s. 6d. 2 
£63. ls. 4d.; £110. 7s. 4d. 4. 
£83. 3s. 6d.; £138. 12s. 6d. 6 
£57. 19s. 84d.; £104. 7s. 54d. 8, 
£53. 93. 98d.; £178. 6s. O4d. 10. 

133. 
£80. 18s. 9d.; £233. 2s. 2 
£233; £356. 15s. 74d. 4. 
£206. 7s. 8d.; £221. 28. 6d. 6 
£123. 88. ld.; £713. 19s. 74d. 8. 
£105. 198.; £231. 15s. 33d. 10. 

134. 
£87. 53. 3d.; £154. 7s. 9d. 2. 


£168. 16s. O8d.; £257. 128. 11d. 4. 
£435. 14s. Qhd.; £924. lls. 1dd. 6. 
£742. 5s. 13d.; £1468. 14s. 54d. 8. 
£1270. 19s. 64d.; £1422. 14s. 84d. 10. 


XVII 


. £38. le. 3 £1012 9s: 4d. 


£83. 3s. 9d.; £183. Os. 3d. 


. £129. 138. 44d.; £222. 5s. Od. 


£59. 13s. 5d.; £164. 1s. 102d. 
£119. 3s. 3d.; £178. 148. 104d. 


. £66. 7s. 6d.; £123. 18s. 


£153. 17s. 93d.; £156. 6s. 8d. 


. £453. lls. 68d.; £471. 5s. 


£167. 3s. 44d.; £179. 2s. 24d. 
£176. 7s. Tad. ; £754. 10s. 42d. 


£132. Os. 8d..3 £225.48. 8d. 
£358. 138. 44d.; £630. ls. 104d. 
£540. 2s. 104d.; £1193. 6s. 94d. 
£932. 88. 6d.; £1595. 17s. 74d. 
£1424, 128. 83d. ; £1507. 4s. 54d. 


135. 
2. £29. 7s. 2d. 3. £2. 6s. 4. £14. 2s. 
. £8. 16s. 6. £39. 83. 6d. 7. £67. 11s. 8d. 8. £152. 7s. 6d. 
136. 
. £159. 58.3; £248. 13s. 6d. 2. £276. 16s. 3d.; £886. 17s. 6d. 


. £489. 9s. 9d.; £1034. 15s. 104d. 4. 
. £502. 28. 44d.; £1000. lls. 112d. 6. 


P.P.A b 


£921. 6s. 114d.; £2051. 15s. 104d. 
£1414. 16s. 44d.; £2760. 1s. 14d. 


. £733. lls. Ofd.; £2456. 11s. 8. £1685; £4765. 7s. 93d. 
. £1125. 1s. 103d.; £4138. 19s. 74d. 10. £612. 2s. 9d.; £2236. 13s. 14d. 
. £6. 5s. 12. £13. 10s. 13. £23. 15s. 
. £27. 15. £15. 48. 2d. 16. £24. 6s. 8d. 
. £45. 12s. 6d. 18. £109. 10s. 19. £141. 8s. 9d. 
137. 
. £36. 33. 3d. 2. £31..83..4d. 8. £189. lle. 8d. 4. £185. 5s. 
. £46. 5s. 6. £261. 12s. 5d. 7. £174. 15s. 2d. 8. £2. 18s. 6d. 
138. 
£13. 17s. 43d. 2. £14. 10s. 54d. 3. £24. 12s. 63d. 
£15. 12s. 73d. 5. £2. 14s. 9d. 6, £3. 15s. 10d. 
£3. 12s. 63d. 8. £4. lls. 74d. 9. £4. 13s. 83d. 
£5. 10s. 44d. 11. £5. 148. 53d. 12. £6. 17s. 95d. 


XVIil ANSWERS 
139. 
1. £21. Os. 5}d. 2. £32. 6s. Od. 8. £5. 10s. 9d. 
4, £6. 13s. 114d. 5. £7. 14s. 64d. 6. £8. 15s. 103d. 
7. £9. 10s. 63d. 8. £10. 12s. 53d. 9. £11. lls. 74d. 
10. £7. 19s. 44d. ll. £4. 16s. 53d. 12. £5. 17s. 103d. 
140. 
1, £15. 12s. ll4d. 2. £7. 88. 94d. ° 3. £5. 11s. 5¥d. 4, £8. 11s. 94d. 
5. £2. 15s. 44d. 6. £5. 5s. 62d. 7. £17.128.104d. 8. £18. 14s. 53d. 
9. £89. 16s. 6d. 10. £41. 5s. 74d. 11. £29. 2s. 23d. 
12. £64. 19s. 113d. 18. £39. 6s. 73d. 14, £34. 17s. 54d. 
15. £17. 11s. 103d. 16. £3. 2s. 93d. 17. £83. 15s. 33d. 
18. £85. 16s. 43d. 19. £49. 16s. 83d. 20. £59. 5s. 7id. 
141. 
eles. 00. 2. £1. 3s. 9d. 3. 18s. 11d. 4. 2s. 6d. 
5. 4s. 11d. 6. 670. 7. 398. 8. £27. 10s. 8d. 
9. £337. 10s. ; 10. £27, 1s. 11 $4.88, 10hd. 18) On de dag; tae 
13. 10d. 14. £11. 62. 15. 5s. 3d. 
142. 
te 2. 3. 8. 12. a. 317. 5. 14, 
6. 51. 7. 48. 8. 36. 9. 13. 10. 19, 
143. 
1. 365. 2. 245. os U6. 4. 13. 
5. 5000. 6. 52. 7. 505; 24d. 8. 14; 4s 
9. 7 more bats than bails. Et gs Ee 
144. 
oe 2. 23. 8. 24. 4, 13. 5. 87. 
6. 140. 7. 84. 8. 28. 9. 14s. Od. 10. 5s. 5d. 
145. 
1. 33. 4d.; 1s. 8d. 2. 33.; 9d. 3. A £2. 13s. 4d.; B £3. 6s. 8d.; C £4. 
4, A£1. 19s.; B 19s. 6d.; C 19s. 6d. 
5. A £1. 5s. 9d.; B8s. 7d.; C £2. 11s. 6d. 
6. A £55. 12s. 8d.; B £27. 16s. 4d.; C £13. 18s. 2d. 
7. 16s. 8d. each boy; 8s. 4d. each girl. 
8. £1. 10s. each man; 10s. each woman. 9.. 2s. Od. 3 Be. Sd. 
10. 2s. 8d.;.1s. 10d, 11. 63. 10d.; 9s. 2d. 12. £1. 9s. 3d.; £1. 13s. 9d. 
13. A£6; B £6. 17s.; C £8. 3s. 14. Als.; B2s. 15. C3s.; D Is. 6d. 
16, A203; BEL CFI. bs. 17. 20. 18. 163. 
19. 8 shillings; 4 threepenny pieces. 20. 107 sixpences; 214 shillings. 
21. 7 sovereigns; 21 shillings ; 28 pennies. 
22. 22 pennies; 44 shillings; 132 half-crowns. 
28. 42 half-crowns; 126 shillings ; 84 florins. 24, 1%. 
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146. 
. 744. 2. 41760. 3. 104. 4. 13. 5. 986. 6. 2400. 
bY 120; 8. 2025. 9. 30. 10. 16 min. 40 sec. past 12. 
02. 12. 55. 13. 9 days 12 hrs. 4 min. 
. 1 hr. 39 min. 15 sec. 15. 1 day 21 hrs. 55 min. 
. 20 hrs. 2 min. 30 sec. 17. 2 days 23 hrs. 27 min. 87 sec. 
. 1 day 50 min. 19. 2 hrs. 50 min. 20. 64 days 7 hrs. 20 min. 
. 106 hrs. 37 min. 40 sec. 22.. 473 hrs. 25 min. 
. ll hrs. 48 min. 20 sec. 24, 1152. 
147. 


. 3360. 2. 560. 3. 5376. 4. 3cwt. 2 qrs. 5. 2 tons. 

. ll ewt. 1 qr. 9 lb. %. S'tons 15 ewt. liqr) 14 1b. 8. 13-1b. 1402. 
Ln@e Ub, 12\02. 10. 89 ewt. 2 qrs. 18 lb. 11. 6cwt. 1 qr. 8 lb. 9 oz. 
. 39 tons 19 cwt. lqr. 18. 2qrs. 271b.20z. 14. 1 ton 5 ewt. 1 qr. 
. 10 cwt. 3 qrs. 26 1b. 16. 80tons19cwt.41b. 17. 3 tons 6 cwt. 2 qrs. 
. 3qrs. 26 lb. 19. 1 ton9cwt. 3qrs.51b. 20. 12 cwt. 5 lb. 1 oz. 


148. 
. 14 cwt. 1 qr. 27 lb. 2. 9 tons 1 cwt. 2 qrs. 8 lb. 
. 2tons 4cwt. 3 qrs. 4 1b. - 4. 11 tons 2 cwt. 7 lb. 
. 2tons 9 cwt. 9 lb. 8 oz. 6. 7 lb. 8 oz. T2072. Nb. 
boo ars: 9 Ib. 9. 3 tons 7 cwt. 3 qrs. 2 lb. 10. 13. 
ong 13 68. © 18. 217. 14.8 st. 5g Ib.) 15; 19 st. 40 tb. 
9 st. 13 Ib. 17. 10 Ib. 13 02. 18, 11st. 1 Ib. 


1 
. 7 0z. each man; 3zq oz. each woman. 


. 10 1b. each man; 5 lb. each woman. 


es UA 


ee 


= 


149. 
4 dat 2. 288. 8. 45 gall. 2 qts. 1 pt. 
ey dee 5. 127 gall. 3qts. 1 pt. 6. 51 gall. 1 qt. 1 pt. 
_ Zgall. 2 qts. 13 pt. 8. 23 gall. 2qts. Oz pt. 9. 89 gall. 1 qt. 1 pt. 
. 39 gall. 11. 2 gall. 3 qts. 12. 1 gall. 3 qts. 1 pt. 
150. 
. 2 qts. 1 pt. 2. 12. 3. 10 gall. 3 qts. 1 pt. 
. 6gall. qts. lpt. 5. 26 gall, 2 qts. lpt. 6. 198 gall. 2 qts. 1 pt. 
8. 30. 9, 34 gall. 14 pt. 
. 4 gall. 11. 100 gall. 2 qts. 1 pt. 12. 24. 
151. 
1638. 2. 229]. 3. 2064. 
10983 yds. 2 ft. 5. 5 ft. 4 in. 6. 31 yds. 2 ft. 2 in. 
23 yds. 2ft.8in. 8. 3 ft. 10 in. 9. 86 yds. 2 ft. 


17 yds. 1 ft. 8in. 11. 31 yds. 1 ft.2in. 12. 631 yds. 2 ft. 10 in. 
794 yds. 1 ft. 4in. 14. 1 yd. 1 ft. 1 in. 15. 9 yds. 2 ft. 3 in. 


x= ANSWERS 
152. 
1. 14 yds. 2 ft. 11 in. 2. 6 yds. 8. 1080 yds. 4. 675 yds. 
ig? Ea 6. 72. 7. 62 yds. 1 ft. 8. 4 ft. 8 in. 
9. 5ft. 10. 365 yds. 1 ft. 10;in. 11. 69 yds. 12 135 yds.. 
153. 
1. (i) 7920 yds. ; (ii) 360 chains. 2. 19 miles 45 chains. 
3. 32890 yds. 4. 10 miles. 5. 3 miles 1 fur. 150 yds. 
6. 824 yds. 1 ft. 2 in. 7. 55 yds. 8. 115 chains 11 yds. 
9. Via B by 90 yds. 10. 236 miles 800 yds. 11. 37 miles 3 fur. 90 yds. 
12. 13680. 13. 352. 14. 9812. 15. 12 yds. 
16. 66 ft. 17. 125 miles. 18. 45 miles. 
154. 
10d: 2. £1. 2s. 6d. 3. 2 cwt. 1 qr. 
4, £4, lls. 5. 3720; 1 qr. 1 lb. 1 oz. 6. £90. 
4. 27 gall. 8. 4d. 95-545 10. £15. 7s. 6d. 
155. 
1. 9s. 44d. 2. £1. 14s. 3. 8s. 9d. 4 £22. ls. 
5. £211. 9s. 2d. 6. £2. 5s. 9d. 7. 16s. 8d. 
8. £13. 17s. 44d. 9. 14 ewt. 10. 4 tons. 
156. 

1. 4 sq. in. 2. 16 sq. in. 3. 36 sq. in. 4. 64 sq. in. 
5. 100 sq. in. 6. 225 sq. in. 7. 400 sq. in. 8. 484 sq. in. 
157. 

4/20. 2. 45. S$. 23255. 4, 223 sq. ft. 34 sq. in. 

5. 52 sq. yds. 6 sq. ft. 6. 13 sq. yds. 7 sq. ft. 19 sq. in. 
7. 25 sq. yds. 3 sq. ft. 110 sq. in. 8. 9 8q. yds. 6 sq. ft. 124 sq. in. 
9. 113 sq. yds. 1 sq. ft. 72sq. in. 10, 4 sq. yds. 8 sq. ft..74 sq. in. 
11. 500. 12. 44 sq. ft. 18 sq. in. 
158. 
1. 8sq.in. 2 15sq.in. 8. 28 sq. in. 4. 30sq. in. 5, 72 sq. in. 
6. 91 sq. in. 7 120sq.in. 8, 143 sq. in. 9. 132 sq. in. 
159. 
1. 150 sq. ft. 2. 168 sq. ft. 3. 224 sq. ft. 4. 650 sq. ft. 
5. 1862 sq. ft. 6. 2613 sq. ft. 7. 16 8. 2) ft. 
9. 2) ft. 10. 15 ft. 11. 36. 12. 4000. 
13, 84; £2.28. 14 £19, 18. £2. Se. 


ANSWERS 
160. 
1. 5 sq. ft. 2. 10 sq. ft. 72 sq. in. 8. 48q. ft. 128 sq. in. 
4, 497 sq. yds. 5. 31 sq. yds. 6. 2 sq. yds. 2 sq. ft. 
7. 80sq. yds. 5sq.ft. 8. 67 sq. yds. 5sq. ft. 9. 3 ft. 10. 
161. 
_. 1. 640 sq, ft. 2. 630 sq. ft. 8. 1260 sq. ft. 4, 858 sq. ft. 
_ 5. 460 sq. ft. 6. 800 sq. ft. 7. 840 sq. ft. 8. 520 sq. ft. 
|9. £7. 7s. 4d. 10. £2. 10s. 11, £4. 7s. 6d. 12, £11. 17s. 6d. 
162. 
1. 10 ac. 2. 12 ac. 3. 14 ac. 4. 18 ac. 
5. 36 ac. 6. 50 ac. 7. 3630 sq. yds. 8. 2420 sq. yds. 
9. 242ac, 10. 95680ac. 11. 116 sq. miles. 12 176 yds. 18. 4. 
163. 
1, 16274 ¢. in. 2. 2763 ¢. ft. 3. 109 ¢. yds. 4, 19 ¢. ft. 
5. 2c. yds. 26 c¢. ft. 57 ¢. in. 6. 94c¢. yds. 2c. ft. 
7. 22. ft. 1528 c. in. 8. 25c. yds. 5c. ft. 360 c¢. in, 
9. 3c. yds. 25c. ft. 1600 ¢. in. 10. 2160. 
164. 
1. Se. in. 2. 64¢. in. 3. 216 ¢. in. 4, 512¢., in. 
5. 8c. in. 6. 30 c¢. in. 7. 84. in. 8. 120 c. in. 
9. 432 ¢. in. 10, 182 ¢. in. 11. 360. in. 12. 840 c. in. 
165. 
1, Uwe. ft. 2. 2736 c. ft. 3. 6480 c. ft. 4, 3510 c. ft. 
5. 2197 ¢. ft. 6. 3375 ¢. ft. (FL VB 8. 4 ft. 
9. 480c. yds. 10. 360. 11. 14400. 12. 20 ft. 
166. 
1. 65 cm. 2. 13°6 cm. 38. 10°3 cm, 
4, j52 cm. 5. 38°0 cm. 6. 70°8 cm. 
7. 3m.6dm. 2 cm. 8 mm. 8. 4m. 0dm. 7 cm. 2 mm. 
9. 3m. 5dm. 4 cm. 6 mm. 10. 18 m. 6 dm. 2 cm. 
11. 36 m. 5 dm. 12. 4m. 6dm. 5 cm. 9 mm. 
13. 3015 Km. 14. 5°705 Km. 15. 3°45 Km. 
16. 15-075 Km. 17. 10°507 Km. 18. 16°75 Km. 
19. 4765 m. 20. 5076 m. 21. 6708 m. 
22. 5830 m. 23. 9800 m. 24. 7080 m. 


Xxli ANSWERS 
167. 
1. 8°5 cg. 2. 16°8 cg. 3. 95°6 cg. 
4. 7g.3dg.0cg.6mg. 5. 3g.7dg.leg.4mg. 6. 7g. 3dg.0cg. 4 mg. 
7. 4:265 Kg. 8. 13:056 Kg. 9. 20°86 Kg. 
10. 5875 g. 11. 4730 g. 12. 7400 g. 
168. 
1. 5°17 Hl. 2. 8-05 HI. 8. 0-0897 Hl. | 
4. 4 Hi. 371. 5. 84 HL 591. 7 dl. 6. 3 Hl. 171. 2dl. 5el. 
7.8 HI. 57 1.6 dl. 8. 1 Hl. 20lL1dl5dcl. 9. 4H. 21. 5dL 
169. 
1, 313 ¢. 2. 1404 c¢. 3. 1010 c. . 2550 e. 
5. 1f. 15: By 10 ia 0. Wx, 21S, 50:0. . S2E be 
93) 2e°25 Tt. 10. 10:1 f. 11. 20°05 f. . 2-031, 
13. 1715 pf. 14, 802 pf. 15. 1980 pf. . 2045 pf. 
Ave D715; mi. 18. 12°12 m. 19. 6°01 m. 20. 0°15 m. 
21.- 710 c. 22. 8075 c. 238. 5505 ec. 24. 486 c. 
25. $9. 67 ¢. 26. $8. 6c. 27. $50. 15 ¢. 28. $100. 65 c. 
29. $8.15. 30. $50.1. 31. $65.01. 32. $56.05. 
170. 

i Bos 3. ‘14. 4.475. 5. °03. 6. -795. 
7. °052. 8. -008. 9. 9°5. 10. 30°6. 11. 8°53. 12. 2-005. 
i ¢ 
1. 324°25. 2. “25. 3. 580-2. 4. 50°02. 5. 002 Km. 

6. 4:5 g¢. 7. 451. 8. :45 m. 9. 424°5. 10. 6:275. 
11. “025. 12. 5:25. 13. 1010Km. 14 0:1g. Ee F 
16. 1001 m. - 17. 37275'1. 18. 5267°5. 19. 52427°8. 20. 4725. 
21. 1 Km. 22. 75g. 28. 156251. 24. -05 m. 
172. 
1. 1°6375. 2. *065. 3. °0352. .. 1°35. 
5. 125025 Km. 6. -001 g. y faa A . ‘0011 m. 
9. °4775. 10. 3°24005. 11.. 3°652. 12. -000465. 
13. -004 Km. 14, -0005 g. 15. -00006 1. 16. -000005 m. 
17. 1:00265. 18. ‘365275. 19. -02556. 20. 005825. 
21. 0005 Km. 22. 000025 g. 28. -00000385 1. 24. 00004 m. 
173. 
1. 86°3 2. 6°6. 3. 7°68. 4. 33-011. 5. 61°159. 
6. 72°381. 7. 77°434. 8. 226°825. 9. °461. 10. 87°381. 
11. 56°22m. 12. 465m. 18. 5331 m. 14. 37:°05m. 15. 199°874 Kg. 
16. 56°8835 H1. 17. 240°58 f. 18. 160°6f. 19. 104-07 f. 
20. 13°05 f. 21. 35°66 m. 22. 142°64m. 28. $506.5. 24 $53.05. 
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174. 
24) 7. 9.2 FO7t. 3. °999. 4, -99. 5. 6:°491. 
9°325. 7%. 10°886. 8. 86:273. 9. 1:097. 10. 2°66 f. 

. 98°97 f. 12. 2°96 f. 13.) 2-351, 14. $2.88. 15. $1.98. 

. $19.8. 17. 3°47 m. 18. 4°82 m. 19. 1°88 m. 20. 3/52 m. 
19dm. 22. 613m. 23. 4:507Kg. 24. 17:275Kg. 25. 4:4 HI. 

175. 
1°672 m. 2. 49°2 cm. 3. 278°477 Kg. 4. 58°68 m.; 130°29 f. 
3°805 m. 6. 1°5 cm. 4. 4449. Kim: 8. $101.6. 
176. 
‘36. 2, 30: rah) (aV bee A325 0.2472, Se otso: 
1°305. 8. °385. 9. 084. 10, 42: Lh 45:°2.. ee or oe 
18°5. 14. 6°4. 12315: 1G: G23: LiF a0: 18. 540. 
14868. 20. 20°007. 21. 2:052. 22. 648. 28. 29°5, 24. 44°415. 
jroo 2 il. 26. 4334 55 m. GE Be ho: 28. 467°25 m. 
. 81719 Kg. 30. 130°763 Kg. 31. 152:342 Kg. 32. 529-625 Kg. 
177. 
60°48. 2. 27°44. 3. 23°04. 4, 1:458. 
4°32. 6. 1°68. ee? Uae 8. 104. 
874°581. 10. 3201-024. 11. 146°6621. 12. 1293:9375 
194 °355. 14, 21°106. 15. :23408. 16. °0001292. 
0530151. 18. 1:°092347. 19. 15°46875. 20. 1°546875. 
*1546875. 22. -01546875. 23. °380716. 24. 6°384512. 
. 000504. 26. 17°13768. 27. ‘0306. 28. -000001. 
178. 
337°05 f. 2. 660 f. 8. 2686°77 f. 4, 207°88 f. 
ADT 55 £. 6. 711:°96 £. 4%. 424°41 m. 8. 2261°76m. 
179. 
“369. Se AF 3. ‘196. 42°35. a ada ys 
3°45. aes pe. Ss 8). “625: A PhS FO 10. ‘035. 
Zi. 12, -:058. 13. ‘07d. 14. ‘046. 15. :095. 
‘498. 1 217. 18. ‘465. 19, 5:14. 20. ‘074. 
0856. 22. 3°945. PAPE Ca T5k 24, 00368. 25. °056 m. 
875m. 27%. 2875 Kg. 28. 5305 Kg. 29. 1:125HI1. 30. 2°065 Hl. 
180. 

. G1 w. D1. on C251: 4. 4°639. 5, 5:014. 6. :205. 
‘0407. 8. °00123. 9. -000245. 10. ‘000084. 
0000684. 12. :0000079. 18; .0013. 14. ‘0811. 
1-9406. 16. ‘9381. 17. °0193. 18. 5:0379. 


8. 

6°4, 

"05. 

15. 

320. 
00638. 
0000152. 


. 253°2. 
. 4024°576. 


03125. 


. 15°46875. 
. 492-2, 


2f. 80. 
811. 90 cl. 
800 m. 


iy. 
Ree atts 
. 357 cm. 


15°9 in. 
18500 yds. 


155. 
8°8. 


- 19°91. 


2. 
cf 
12. 


2. 
if 
12. 
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181. 
6°25. 8. 3°125. 4. 1°5625. 5. 2°78125. 
1°6. 8. 15: 9. 1°44, 10. 2-025. 
98°64. 18. 73°05. 14. 63°025. 15. 62°125. 
38°12. 18. 1516°48. 19. 335°408. 20. 569°04. 
"425, 28. °0125. 24. °59375. 25. °078125. 
y: 28. -45. 29, -49. 30. -i08. 
‘73. 33. -916. 34. -027. 35. 0237. 
182. 
a. 19°36; 8. 30°14. 4. 1°65 in. 
6. A67‘75; B53°4; C 51°24; D 49-33. 
183. 
2. 8°7. 3. 507. 4. 9. 
6. °05. y gies (5% 8. -014. 
10. 4:5. 170: 12. 6. 
14, :0513. 15. 54. 16. 941. 
18. 1300. 19. 9-236. 20. 61. 
22. 112. 23. -0112. 24, 3122. 
26. 718. 27. 47°93. 28. 13°756. 
30. ‘000961. S15) “B71: 82. 99:072. 
34. 222. 35. 33:062. 36. 148-280. 
184. 
2. :06625. 3. 15°63. 4. 1°546875. 
6. 7°815. 7. 3134. 8. -00756. 
10. 6268. 11. 1092. 12. -6268. 
185. 
2. 561 Kg. 3. 10 f. 7lc. 4. 732 f. 
6. 262 f. 50 c. 7. 140 Kg. 8. 7:92 Km. 
40. S23. Ai: S35. 12. 180 m. 
186. 
55. 3. 78. 4. 70. 5. 51. 
4s 8. 9°40. 9. 12°35. 10. 5:10. 
15 cm. 13. 92 cm. 14. 390cem. 15. 37°8 Kg. 
17. 1460 m. 18. 13°91. 19. 2:21 Ib. 
21. 928000 miles. 22. ‘00376 m. 28. 39:4 in. 
187. 
333. 3. 440. 4, 11°4. ar? 7'l. 
87°8. 8. 42°70. 9. 60°31. 10. 38. 
827 cm. 13. 921 cm. 14. 2em. 15. 24cm. 
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xXXV 
188. 
6419-21. 2. 499:27. 3. 35°66. 4. 4°28. 
"57. 6. 855894, 7. 495:06. 8. 2475°32. 
37129°78. 10. 86°64. 11. 9-90. 12. °74. 
189. 
233. 2. -007069. 3. 55°794. 4. 1:12. 5. °864. 
4°883. “01227. 8. “039. 9. 013. 10. 20°415. 
190. 
Ge 2. 25. 8. °75. 4, +125. 5. °375. 
"875. peeks §. 5: 9. <4. 102487: 
“25. Lee, 1D; 137° "75: 14, :95. 15. 125. 
"875. 17, O75. 18. :375. 19 To, 20. °925. 
3375. 22. °6875. 23. °3125. 24. -8625. 25. °23125. 
54375. 27. °971875. 28. °628125. 29. °359375. 30. °790625. 
; 191. 
“75. 9, 3425: 3. °675. 4. ‘875. 
625. 6. °77875. 7%. :0634375. 8. -0588125. 
0015625. 10. ‘8375. Tk 3315: 12. °125. 
192. 
"25. y Sa Sy eo: 4. 75. Boho: 
“125. (Cr eB} 8. °375. 9, ‘3875. 10. °04375. 
34375. 12, -228125. 18. ‘03625. 14, -430625. 
193. 
"9. 2. “75. 3. °75. 4. ‘875. 5. °625. 
Hee sla $73. 9. °3. 10. ‘625. 
194. 
7s. 3d. 2. 5s. 9d. 8. 38. 14d. 4. 5s. 74d. 
15s. 44d. 6. 15s. 93d. 1 Ta. Tk. 8. 5s. 6d. 
£5. 68. 9d. 10. £48. 8s. 13d. 11. £5. 18s. 63d. 12. £4. 10s. 63d. 


15. 1 day 15hrs. 54 min. 
18. 5 yds. 1 ft. 6 in. 


3 qrs. 3 lb. 8 oz. 
5 ewt. 3 qrs. 14 lb. 


14, 7 cwt. 3 qrs. 7 lb. 
17. 12days 22hrs. 3 min. 


4s. 7d. 20. 2s. 74d. 21. 15s. 6d. 22. 9 cwt. 3 qrs. 
. lewt. 3qrs. 18 1b. 24. 228 days6 hrs. 45 min. 25, 9 1b. 3 oz. 
195. 
£°125. 2. £°375. 8. £°775. 4, £:925. 5. £°256. 
£°659. 7. £°457. 8. £8538, 9. £:163. 10. £°567. 
. £°128. 12. £:968. 13. £°527. 14, £:082. 15, £°333. 
£°634. 17, £°090. 18, £°242. 19. £°695. 20. £:948. 


XXVI 


res paar 


ls. 24d. 
£2. 14s. 33d. 
£3. 15s. 34d. 


. 39 gall. 3 qts. 1 pt. 


10 7. > 
7 12. ¥5 
Ae or am 8 
aan 22. t7 


2. £3. 14s. 93d. 
6. 1s. 43d. 
10. £5. 5s. 12d. 
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196. 

4. £3. 15s. 6d. 
8. £1. Os. 94d. 
12. 16s. 114d. 


8. £8. 3s. 14d. 
7. £8. 148. 9d. 
1iS Saree 


1 97. 


a sq. cm. 2. 50012 sq. cm. 3. 30508 sq. cm. 
6 sq. m. 30 sq. dm. 4 sq. em. 5. 5 sq. m. 9 sq. dm. 21 sq. em. 
5 sq. m. 15 sq. cm. 9 sq. mm. 7. 12°96 sq. cm. 
53°29 sq. cm. 9. 73°96 sq. cm. 10. 46°24 sq. cm. 
18°62 sq. cm. 12. 8°82 sq. cm. 13. 26°13 sq. cm. 
62°78 sq. cm. 15. 178°5 sq. m. 16. 119°7 sq. m. 
214°71 sq. m. 18. 210°3101 sq. m. 19. 39:2 m. 
15:2 m. 21. 32; 24 f. 22. 2820 f. 6c. 
198. 
684900 ares. 2. 50705 ares. 3. 23 Ha. 45 a. 87 ca. 
78 sq. Km. 68 Ha. 45 a. d. 47 Ha. 86 a. 70 ca. 
295 Ha. 40.a. 94 ca. 7. 189°4 m. 
999 m. 9. 17337 f. 50 ¢. 10. 152524 f. 72 ¢. 
199. 
72571 c.cm. 2. 87025 c.cm. 
3152000 c.cm. 4. 37 ¢.m. 215 c.dm. 
1 ec.m. 3 c.dm. 401 c.cm. 6. 78 c.m. 64 ¢.dm. 72 c.cm. 
39°304 c.m. 8. 205°379 c.m. 9. 884-736 c.m. 
30°039 c.cm. 11. 30°42 c.cm. 12. 706°86 c.cm. 
63504 c.cm. 14. 1°601613 c.m. 15. 230°656 c.m. 
200. 
2s. 4d. 2. 6s. 3d. 3. 38, 4. 4s. ld. 
7 in. 6. 6 in. : Fe Bs 8. 1 gall. 3 qts. 1 pt. 
. I3 1b. 12 02. 10. 5 tons 6 ewt. 2 qrs. 11. 1 hr. 1 min. 15 see. 


13. 13 yds. 1 ft. 6 in. 


201. 

8. it. 4. 5. 5. 2. 
8. te 9. 34. 10. x5 
13. ¢ 14. 3 15. 3 
18. +3 19. <5 20. +3. 
28. a> 24. $2 25. $f. 


Oe 
16. 


son oto 


7 
» 


leo be] 
erro S| Slor 
ole ~* 


Vv 


eles IDS ee] 


cloae 


a 
i] 


~ 


J or]Co. o|bo 


Pla GO SClor BIO Cl Cla 


reldo Orl09 Oo) > 
PLO ao CO 
rele celto Sfp SLOt B]bo bole 


te 
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202. 
U5 3. 2. 4. 
6. 1. = 8 
203. 
ype a 9 AB) 69 tl 2 Og 
Or OF WE Se) 166.826 Sis 
Boas 2B. 4 Deke Cees 
Oey ie ate, Dy aa ADE ia BOP BWP 7e ie 1.) 
ESO c lad BR'bs 5 
360? 3 LOL S7 210%" 
8 54, EE TG ee pe i Sa 
0°? 60 29 Demi SO 2 OI 2iOy Hens 
Oe a | 9 29,27 24, 3 
Growl 2 2. 452 45° 459 65 
OE See x ies 
49 24°? 4? 3° 
aT ONMee ramon ieee 
100? 1 100 ben S 
110 1 ei ee 
120? 1 227 B73" 
204. 
Q. 82. 3. TE: Big. 
7. 9. 8. 135. 9. 177: 
4 5 
12, 10446. = 18. 1215. 14. 48177- 
205. 
2. 37 oa 4, it. 
g, Uh. 9, +242. 
12, 33 13. 5,47. 14, 43. 
49, 63 17, 44. 88. 88, 110 
(Oa RY (Ce Oy Tia Bie rato Us Ups oecte CB pr 
206. 
rie A" 3, 2. 4. zy. 
ee 30° 8 ao 9, 2, 
12. 3. 18. 273. 14. 25 15. 235° 
207. 
2. 3 18t5- 
6. 7. 177s: 
10. 11. 18755 
208. 
2. + 
6. 1. zo 
10. 11, 35: 12: 
14. 15. 43's 16. 


XXV1i 


o2bo 

NM 

lon 
* 


5. 102. 
10. 114%- 
15. 1223's 


XXViil 


2 
PTE. 2) Be 
7. 959-8. 423. 
5 
1; Z. 2. lds 
6i0 v7. 23. 
4 
et ery: 
4. 4173 677 
a 10%: 125 
10. 297; 109%. 
1 203 TE; 35° 
4 eee we 1 
+ peed Oya s.  S° 
7. 1g3 a3 oe 
1 
10. 3 Tos oe 
1. 53's 2. 3;°- 
4 uf 
1. 33 113 re 
Be pee eee 
ee CE a Por WL 
7. 332; lye; 4. 


10. 193; 142; 28,5. 

15. 323 

1, ¢3 Si3 1g3 rrv- 

$3. ley3 5323 lay 

5. 383; 4333; 503; 314%. 
7. $3 B73 03 & 

9, 2. 10. 7 
14, 234 15. 4, 

1, ¢- 2. 145. 
5. 133 6. 4673 


ANSWERS 
209. 
Gig «864. 473. 5. 122. 6. 5; 
Tse 10. 939. 11. 1142. 19, 1927, 
210. 
8. 355 4. 1333 5. 655: 
8. 125 9. 557 10. 57> 
211. 
2. 33 los 8. 475; rs 
5. a3 22 6. 17; 2%. 
8. 323; 51z. 9. 202; 812. 
11. 10834; 15874. 12. 73°55; 413 
212. 
2. or Tei ae 8. a33 153 Te 
gy hea ey ee Oe ets 
<5 S286.9 ee » wd O99 SOs 247 Sis 
8. ies 1z3 ae 9. 355 QT; 1s 
11. $3; 3 ¢& 12. $3; 883 1 
213. 
boy: @ Oty. OB ORR Glee 
214. 
2633 33 ue 8. os; 43 oF 
Bort 143 Iz 6. 1y53 ot; 35 
8. 92; 1913; 283. 9. 182; 332; 21. 
11, 3b: 12. vo 18. 3. 14. 43. 
16. 33. 17. 33% 18, 54. 
215. 
2.10; re; 13; $. 
4. lye; 253; 13d; 2% 
6. iz; 53 $53 Tho 
8. 23; 1¢3 373 lyr 
11, 33. 12. 113. 18. x5 
16. 33. 17. 3. 
216. 
3. 34. 4. 42. 
7 Ws 8. oT 


RE 


217. 

] i, 2. 1k 3. 1}: 4 so 
218. 

2075: 2. 10: 8. 33 4, 335 

dys: 1. 3707 55. 9. 9. 
219. 

3a 2. 254 4, 4. lqy 

lz 7. 1% 16. 9, 22. 

6. 12, 15. 13. 3°s. 14, 2. 
220. 

z +: 3. 3: § 

Z. 1. ¥ 8. + 9, i. 

zo 12. zo: 13. 4. 14, }. 

ye 17. 7s: 18. 3/5 19, 3. 

a 22. 4. 23. 75: 24, 3. 

cs ee 28. 2. 29. 75 
221. 

ss Q. zs. 3. 2 4, 2 5. 

Z. 8, 4. 9. s5 10. +5 11. 
222. 

5. 2. 3°5: 3. 2. fae 

z, 1. & e 9. . 35. 
223. 

£168. 15s. 2. £176. 88. 3. 

£186. 7s. 6d. 5. £176. 13s. 4d. 6. 

£139. 28. 6d. 8. £144. 18s. 9. 

£337. 63. 8d. 11. £159. 12s. 12. 
224, 

£927. 10s. 2. £2178. 8s. 3. £2258. 2s. 

£5466. 6s. 8d. 6. £4973. 3s. 4d. 7 

£1222, 13s. 9. £651. 5s. 6d. 10. 


ANSWERS 


XxIx 
5. 6. 3 

6. 77% 

10. 175- 

5. 2. 

10. 103%: 
15. gp. «216. 1 

5. 17 

10. 79- 

15. 3- 

20. 3. 

25. 2. 

30. is: 

g, 6. $: 
+ 12. #. 
5. 2. 

10. Ii 
£121. 17a. 6d. » 
£156. 6s. 8d. 
£118. 15s. 
£195. 16s. 8d. 

4, £2501. 5s. 
£5335. 3s. 4d. 
£964, 5s. 6d. 


XXX ANSWERS 
225. 
1. £16. 5s. 14d. 2. £13. 10s. dd. 8. £1. 12s. 98d. 
4, £1. 12s. 10d. 5. £5. 18s. 5d. 6. £32. 17s. 
7. £30. Os. 9d. 8. 18s. 4d. 9. £7. 19s. 1d. 
10. .£6. 1s. 14d. 11. £45. 7s. 34d. 12. £301. ls. 104d. 
226. 
1, yp: 2. 30 as 4. oT: 
5. 8s. 6. 10s. 5d. 7. 33. 8. s25- 
3G days. 10. 124 hrs. 11. 177 min. 12. 144 hrs. 
227. 

1 Ascld;- 22 1s 4d. 3. pl: 78, 4: £1.-108,; 6, 52 
6. 3s. 9d. 1. G00]. 10a, 28, £38485. a, OO. 10. 8s. 4d. 
228. 

1. 190 sq. ft. 132 sq. in.; 293 sq. ft. 70 sq. in. 2. 40 ft. 8. 16. 
5,80, 5. 1665 sq. ft., or 185 sq. yds. 6. 127 sq. yds.; £12. 14s, 
7 217. fs. 8. 4 ft. 9. 30000. 10. 125. 
229. 

1. +. 7 3. + 4a. 2. 5.2: 
6. 4. . 8. 3 9. 335 10. 5 
11. <5. 12. 8. 18. $ 14, 2. 15. 22 
16. 3. 17. 3° is. 4 19. 3,4. 20. zy 
| 230. 
ee ae 4 3. 3. 4. 12. 5. 4. 6. 8. 
fare eet 9. 30. 20,6, ll. . 12. 8. 
231. 
1. 17s. 6d. 2. 64 miles. 3. 32 hrs. 
4. 120 miles. 5. 52800 pennies. 6. 6720 pennies. 
| 232. 
1. 23 hrs. 2. 2 hrs. 48 min. 8. 103 days. 
4. 4 days. 5. 9 days. 6. 8 men. 
233. 
1. 8 days. 2. 5 men. 8. 15 days. 4. 8 hrs. 
5. 4 tons. 6. £37. 10s. 7. 4 men, 8. £54. 
9. £3. Ils. 6d. 10. 1 hr. 20 min. 11. 73 min. 12. 3 miles. 


234. 
1, £3. 15s. ; £6. ds: 2, 10 lb. 5 oz. ; 17 lb. 3 oz. 
er th, LOU. saya. Ltt. :3 in. 4. £3. 4s.; £4; £4. 16s. 
5. 7:3 in. ; 10°95 in. ; 18-25 in. 6. 50 tons; 433% tons; 6% tons. 
”, 36 lb. ; 60 lb. ; 72 lb. 8. 106; 265; 477 passengers. 
9. A, 162; B, 108; C, 81. 10. P, 78; Q, 117; R, 156. 
235. 
9. London-Bristol, about 120 miles. Sa An tt, 4, 2-11 in. 
5. 2140 yds. 6. 124 sq. ft. 7. 26 sq. ft. 8. 0-96 sq. in. 
236. 
1. 3} sq. ft. 2. Scale: 4 in. =1 ft. 
3. E, 54 sq. ft.; F, 3% sq. ft.; H, 5 sq. ft.; T, 34 sq. ft. 
4. 12 sq. ft. 5. 22 sq. in. 6. 16 sq. in. 
238. 
1. 50%. 9° 715%. 32.6074; 4. 374%. 5. 25%. 
6. 80%. 7. 64%. 8. 524%. 9. 662%. 10. 162%. 
£1. 174%- 12. 114%. 13. 10:19, 14. 35:8%. 15. 71:8%. 
16. 64:3%. 17. G1-2°%: 18. 74:6%. 
239. 

Peo. 9. 24%; i 1645. 4. 124%. 5. 124% 
G. 25°. 9. 124%. 8. 124%. 9. 5%. 10. “75% 
240. 

‘1. 54%. 2. 74%. Pe 4. 12%. 
5. 125%. 6. 954%. OOo 8. 74:8%. 
9. 286% ; 71:4%. 10. 62°8%. 
241. 
4577-0. 2. 74-62. 3. 68-70. 4. 68-33. 
5. 67-50. 6. 64-29. ee OL“ LS, 8. 47-06. 
241a. 
1, 50%. 2. 25%. 3. 334%. 4. 162%. 5. 84%. 
6. 124%. 73 DOG. SF 25°; . 9.. 20%: 10. 10%. 
11. 5%. 12. 23%. 18. 123%. 14. 334%. 15. 162%. 
16. 84% 17. 64%. 18. 62%. 19. 75%: 20. 60%. 
AR (Va 22. 80%. 23. 90% 24. 374%. 25. 624%. 
26. 874%. 27. 662%. 28. 834%. 29. 412%. 80. 913%. 


ANSWERS > xaKt 
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241b. 
1. 75%. 2. 581%. 8. 624%. 4. 374%. 5. 75%. 
6. 624%. 7. 87%. 8. 75%. 9. 10%. 10. 30%. 
11. 121°. 12. 75%. 

241c. 

1. 40%. 2. 90%. 8. 624%. 4. 75%. 5. 60%. 
6. 874%. 7. 624%. 8. 831%. 9. 2375%- 10. 1877%- 
242, 

o t 8. 5. 4. 30: 5. 0: 

.¥ 7. 8. 43> 9. ah 10. zo: 

11. 35: bees 18. . 14. 5°. 15. 2. 

16. 2. 17. 8. 18. %. 19. zx 20. 3"s- 
243. 

Che ree Se ae ee a a MS Re ey ea: 1-03% ; 309. 
244, : 

1. £2. 17s. 2. £1. 13s. 4d. 3... £1. 1ls@ay @) Slots 

5. £22. 10s. 6. 9s. 6d. 7. 188. 6d. 8. £1. 19s. 

9. ls. 9d. 10. 12s. 9d. 1a £1214. 12. £1. 2s. 6d 

18. 10s. 14. £1. 9s. 4d. 15. 10s. 9d. 16. £1. 3s. 8d. 

17. £1. 3s. 18. £2. 7s. 3d. 19. 17s. 6d. 20. £1. 10s. 5d. 
245. 

1. 1 ton 15 cwt. 3 qrs. 2. 7 Ib. 12 oz. 8. 1 hr. 35 min. 


. 2 yds. 2 ft. 9 in. 


5. 1 mile 4 fur. 5 ch. 


6. 3 qts. 1 pt. 


234; 273; 286. 


. 32 lb. 13 oz., 2 1b. 3 oz. 


143543 c. ft., 36340 ec. ft. 


3s. Td. 


4s. 10d. 


7. 6 sq. ft. 54 sq. in. 8. 12c. yds. 18 ¢. ft. 
246. 

1, 67. 2. 

3. £297. 4 

5. 11 cwt., 14 cwt., 21 cwt. 6. 
247, 

1. 1s. 6d. 2. 1s. 7d. 3. 

5. 3d. 6. 2s. 8d. 7. 
248. 


50% =10s. in the <. 


rt ee en 
p48... fies tavsvecis 
AGE OS ie 


4. 6s. lld. 
8. 7s. Td. 


10% =2s. in the £. 


73% —— KY 6d. eeecevec 
yy Ae | eer 
SEZ = OE. acsccctuce 
DROP BU os dvecace 
4% =Bdo.ccecccccccees 


XXX 
249. 
1. £87. 10s. pas Bie 8: > SIS7. 1b: 4. £460. 13s. 9d. 
Reese 76. LOd.n 6. cole L78..6d, «7. £1..68..3d: 8. 8s. 9d. ; 834%. 
9. 8s. 9d. 10,4515. 83. 3d. 
250. 
1. 45 min. 2. 60. S. ane4e 4, 63 ft. 5. 400. 
6. 45. 7, 4945. ae a pop 9. £200. 10. £1600. 
251. 
J, 25% gain. 2. 25% loss. 3. 5% gain. 4. 6% loss. 
5. 74% gain. 6. 15% loss. 7. 60% gain. 8. 40% loss. 
9. 334% gain. 10. 124% loss. 
252. 
Pik 255. 2. 10%: 8. 62%. 4. £483.35 1 05¢- 
5.68%. 6. £29. 10s. ld.; 114%. 
4. 8s. 10d. ; 44%. 8. 85. 4d. 3 974%. 
253. 
Lt. 38. 9d: 2. 2s. 3d. 3. Ls. 9d. 4. 4s. 9d. 5. 6s. 
6. ls. 2d. 9. Ts. 2d. 8. 3s. lld. 9. 14s. 8d. 10. 2s. 3d. 
254. 
ft 0s. Od. 3 22.28. 9, £1. 10s. Brite 5 LOOse alae 4 ls. 
Bote. iid. 6. £286. poate: 8:1 T.62'c, 
255. 
‘odes Ce PABA ED 83. ls. 8d. 4. 5s. 5. les. 4d. 
6. ls. 4d. 9. 68. 8d. 8. 48. 2d. 9. 48. 7d. 10. 5s. 
256. 
1 Nile APA 2. £60. 3... 51.0: Ae Ve. 
57 211. 4s. 6. £1. 17s. 6d. Cpe a Hie 8. 20 centimes. 
257. 

Poteks bas oF £2. Ga. YT Pi Aiea: a 5. £13. 6s. 8d. 
6. 5% gain. 7. 8% gain. 8. 5% loss. 9. 10% gain. 10. 83% gain. 
$58. 
ef, 10s. 9. £4. 4s. 3) £Ovabess 4. £2. 18s. 
5. £3. 16s. 6. £5. 14s. Fi LOB: 8. £8. 6s. 
9. £6. 5s. 10. £4. 15s. LIF £8.38: 12. £5. 9s. 
1S. Sa. VI 5: 14. £2. 19s. DB) ei ot'1 8. 16. £2. 132, 

P.P.A. Cc 


ANSWERS 


XXXiVv 3 ANSWERS 


259. 
1. £5; £105. 2. £10; £210. 8. £30; £530. 
4. £12; £162. 5. £29. 8s.; £449. 8s. 6. £33. 12s.; £593. 12s. 
7. £14.10s.; £304.10s. 8. £31. 5s.; £656.55. 9. £28.10s.; £503. 10s. 
10. £15. 85.; £400. 8s. 11. £38. 3s.; £583.38. 12. £65.48. ; £880. 4s. 
260. 
1: £10; £119. 2. £30; £230. 8. £24; £174. 
4. £88. 4s.; £508.48. 5. £67.48.; £627.45. 6. £68. 8s.; £448. 8s. 
7... £50 ;. £675. 8. £195. 12s.; £1010. 12s. 
9. £76. 6s.; £621.65. 10. £35. 8s. ; £330. 8s. 
261. 
1. £10; £210. 2. £5; £505. 8. £5; £255. 
4, £5; £255. 5. £22. 16s.; £592.16s. 6. £2. 13s.; £267. 18s. 
4. £14. 5s.; £489. 5s. 8. £12. 18s. ; £657. 18. 
262. 
1. £7. 8s. £747. 8s. 2. £10. 10s. ; £535. LOs. 
8. £11. 14s.; £401. 14s 4, £15. 8s.; £400. 8s. 
5. £26; £676. 6. £15. 12s. ; £275 12s. 
263. 
le $47, 9s. 6d. 2, £50. 3s. 6d. 8. £36. 8s. 4. £46. 17s. 6d. 
5. £29. 5s. 6. £121. 14s. 3d. 7. £27. lls. 97. 8 £2. 15s. 9d. 
264. 


1. £5. 10s. 11d. 2 £129. 12s. 9d. &. £10. 19s. 4d. 4. £897. 7s. 2d. 
5. £234. 17s. ld. 6. £78. 17s. 4d. 7. £34. 8s. 3d. 8. £718. 8s. 9d. 


265. 
1. 65 f. 94. RB. 22. 7..36 oc. 8. $13. 44 ¢. 4. $184. 24¢ 
5. 17 £. 56:01 6. 228 f. 15'c. 7. $887. 4c. 8. $782. 58 c. 
266. 
1. £378. 4s. 2. 2s 6d. 3. £55. 4. £45 in each cese. 
5. £5. 5s. hee Bese 

267. 
1. £45. 2. £78. 3. £84. 4. 1 year. 


5. 3 years. 6. 8 months. 7. 5Y. 8. 10%. 


ANSWERS XXXV 
268. 
£475. 2, £182. 16s. 3d. 8. £139. 7s. 6d. . 4. 942 francs. 
1 year. 6. 2 years. ‘7. 3% years. Ea 
6%. 10. 74%: 
269. 
2 years. 2. 3 years. 3. 8 months. 
6%. 5. 4%. 6. 64%. 
270. 
. £625. 2. £475. 8. £227. 10s. 
. weet. 108, 5. £337. 10s. 6. £337. 10s. 
271. 
. 6d. 2. 65%. 8. 120%. 
Sey bee 5. £2000. 6. August 27th. 
| 272, 
. £605; £105. 2. £220. 10s..; £20. 10s. 
£210.88. 5° £20. 8s. 4, £529. 4s.; £49. 4s. 
£618. 12s. 10d. ; £57. 10s. 4d. 6. £1904. 3s. 2d. ; £143. 13s. 2d. 
. £4630. 10s. ; £630. 10s. 8. £1969. 4s. 4d. ; £218. 11s. 10d. 
. £994. 18s. 3d.; £71. Os. 9d. 10. £4969. 3s. 9d. ; £969. 3s. 9d. 

. £5705. 16s. 7d. ; £705. 16s. 7d. 12. £1214. 6s. 10d. ; £180. 3s. 10d. 
LoL Thos. 20,4020). Ls; 2d. 14. £1169. 17s. 2d. ; £169. 17s. 2d. 
273. 
sro 2. 289. 3. 361. 4. 529. 5. £61. 
. 1369. 7. 2209. 8. 2809. 9. 5329. 10. 6241. 
. 7921. 12. 9409. 18. 1936. 14. 5625. 15. 7056. 

274. 

WSs ive 3. 19. 4, 23. 6.231. 6. 37. 
. 47. 53. Dewi: 10. 79. li. 89. 12. 97. 
275. 

119. 2. 149. 8. Lol. 4, 253. 

. 383. 6. 475. 7. 499. 8. 503. 
276. 

meg re 2. 23. + it a 4, 1-51. 

~ 49-9. 6. 0-037. 7.0109. 8. 8-04. 

. 0-153. 10. 13-05. ) Pe Ue 12, 0-0031. 


XXXvi ANSWERS 
277. 
1. 7-56. 2. 0-13. 8. 0-91. 4, 1-265. 
6. 0-045. 7. 8-021. 8. 7-56. 9. 0-126. 
11. 0-:0447.. 12. 0-5. 13. 0-7. 14. 1:8. 
278. 
12°38 609 im. 2. 880 yds. 8. 54%, min. 


5. 26 yds. long, 13 yds. wide. ’ 


280. 
1. 10 sq. ft. 9 sq. in. 2. 30 sq. ft. 54 sq. in. 8. 20 sq. ft. 90 sq. in. 
4. 43 sq. ft. 18 sq. in. 5. 11 ft. 
282. 
1. 1-875 sq. cm. 2. 96-6 sq. cm. 3. 2 sq. ft. 
4. 1 sq. ft. 24 sq. in. 5. 20 sq. ft. 36 sq. in. 6. 19 sq. ft. 36 sq. in. 
7. 33 sq. yds. 3 sq. ft. 8. 25 sq. yds. 9. 11 sq. yds. 5 sq. ft. 
10. 28 sq. yds. 8 sq. ft. 1. 2 ft. 9 in. 19...18. 
283. 
1. 17-5 sq. cm. 2. 6°75 cm. 3. 2 sq. ft. 
4. 32 sq. ft. 117 sq. in. 5. 3 sq. ft. 108 sq. in. 6. 93sq. ft. 138 sq. in. 
285. 

1. 10 cm. 2. 13 cm. 8. 17 in. 4. 25 in. 5. 3-5 in. 
6. 4:5 in. v.;, 12 om. 8. 24 in. 9. 3:6 cm. 10. 2:8 in. 
286. 

17 0iin: 2. 19-2 in. 8. 26 yds. 

4. 25 ft. 5. 27 ft. 6. £15. 8s. 4d. 
288. 

1. 125-664 yds. 2. 9:4248 yds. 8. 34-5576 yds. 4. 10:472 yds. 

5. 21:9912 yds. 6. 13:09 yds. 7. 10 yds. 8. 40 yds. 

9. 14 yds. 10. 3:5 yds. 11. 11-25 yds. 12. 8-75 yds. 
289. 

Oe hs I 2. 540; 5400. 8. 5 ft. 10 in. 4. 4 ft. 43 in. 

G63: 6. (i) 44 ft. per sec. ; (ii) 30 miles per hour. 


5. 0-632. 
10. 0-907. 
15. 2:3. 


4. 16 ft. 


6. 10 yds. 2 ft. long, 5 yds. 1 ft. wide. 


ANSWERS XXXVI 


291. 


1. 1256-64 sq. yds. . 7:0686 sq. yds. 8. 95-0334 sq. yds. 


ris) 


4, 8-7267 sq. yds. 5. 38-4846 sq. yds. 6. 13-6354 sq. yds. 
292. 
1. 1 sq. ft. 10 sq. in. 2, 9sq. ft. 90 sq. in. 8. 273 sq. yds. 7 sq. ft. 
5. 5°64 cm. 4. 21 ft. 6. 21-46 sq. cm 
294. 
1. 38} sq. in. 2. 1sq. ft. 10sq.in. 8. 9 sq. ft. 90 sq. in. 
4, 17 sq. ft. 16 sq. in. 5. 77 sq. yds. 6. 13 sq. ft. 144 sq. in. 
295. | 
1. 50-2656 sq. in. 2. 21-9912 sq. in. 8. 34-5576 sq. in. 
4, 25-1328 sq. in. 5. 5:4978 sq. in. 6. 13-54815 sq. in. 
296. 
1. 6006 sq. yds. 2. 616 sq. yds. 3. 2694 sq. ft. 
4 6s. 103d. 5 £2.11 bs. 
298. 
1. lsq. yd. 8 sq. ft. 72 sq. in 2. 1 sq. yd. 7 sq. ft. 72 sq. in. 
8. 4 sq. yds. 96 sq. in. 4. 13 sq. yds. 5 sq. ft. 32 sq. in. 
5. 12 sq. yds. 68 sq. in. 6. 8 sq. yds. 2 sq. ft. 80 sq. in. 
7. 660. 8. 1 acre. 
299. 
1. 466 c. in. 2. 57-4 c. cm. 8. 308 c. in. 
4, 2701-93 c. cm. 5. 1540 ¢. in. 6. 931-392 c. cm. 
7. 693 c. in. 8. 625-856 c. cm. 
300. 
1. 7700 c. ft. 2. 20 ft. 8. 3850 gallons. 4. 2:4 mm. 
5, 2887-5 grams. 6. 6109 yds. 7. 3830 grams. 
301. 

1. 143 c. cm. 2. 264 c. in. 8. 6600 c. cm. 
4, 2c. ft. 702 c. in. 5. 32. ft. 144 ¢. in. 6. 1825 grams. 
302. 

1. 17s. 4d. 2. £1. 14s. 7d. 8. £1. 14s. 6d. 


ash bis, Ad. ae Ce 6. ‘14s. 7d. 


XXXVIli | ANSWERS 


303. 
Total Dr. entries. | Total Cr. entries. Balance. 
ae ae Peed ce te ie Ne ee ae eee: A 
1 10 - - 8 ree i | t egress 83 1 
2 Leib 1). 
10 10 ze, 1 4 2 5 - |] 
8 MRS Pe DT | 
15 i 5 i 5 3 i ae Ess 8 
4 1215-8 
rates x) ae Cress al ge beg 
306. 
1. £67. 1s. 2. (a) 6s. (b) 9s. 6d. (c) £1. 3s. (d) £1. 6s. (e) £2. 8s. 9d. 
8. 15s. 4. (a) £46. 17s. 6d. (b) £45. 8s. (c) £32. 3s. 4d. (d) £21. 12s. 8d. 
5. (a) £4. 14s. 6d., £8. 2s., £5. 1s. 3d., £2. 14s., £3. Os. 9d., £1. 7s., £3. 14s. 3d., 
S11 858. 9d. 


(6) £7. 5s. 10d., £12. 10s., £7. 16s. 3d., £4. 3s. 4d., £4. 13s. 9d., £2. 1s. 8d., 
£5.-14s. 7d., £2. 12s. 1d. 
Totals, 15s. ; £30. 7s. 6d. ; £46. 17s. 6d. 


meee 


ees 


ayoes 


oe aes 


abigre't Is 


Sues 


“WER 


. 222. 


. 366. 


. 604. 


ANSWERS 


Revision Papers. 


i he 
13. 3. 65. 
2. 
8. Tom 24; Harry 19. 
3. 
; 13. 3. 57. 
4, 
16. 3. 36. 
5. 
15. 3. 15; 16. 
6. 
dea Sek ae 
7. 
49 0 lhe 
8. 
289. 5. 189: 
9. 
188. 3. 868. 
10. 
689. 3. 6505. 
11. 
293. 3. 768. 
12. 
420). $. 720; 14, rem. 
13. 
9504. 3. 305 times. 
14. 
8172. 3. 206 times. 


4, 80. 5 
4,. 72. 5 
4, 72. 5 


4, 12. 5. 
45.6 sae. ». 
4, 131. 5. 
4, 840. — 5. 


4, 36 times. 5. 


4. 9763;24. 9, 


4, 39; rem. 17. 


We, VE 


.. Lb strentys. 


. p 2ee 


Se 


87. 


18, 


57. 


245. 


45, 


13 more. 


5. 1859. 


xl | ANSWERS 


15. 

1. 6686. 2. 8. 3. 174. 4. 5688. 5. 1948, 
16. 

1s Faas. 2. 5669. 3. 456. 4. 40. 5. 41. 
17. 

1. 16129. 2. 4998. 3. 19536. 4. 195. 5. 259. 
18. 

1. 18934. 2. 1365. 8. 11034. 4. 496. 5. 29952. 
19. 

1, 87402. 2. 5361. 3. 45021. 4, 93. 5. 173s 

20. 

1. 83699. 2. 1836. 3. 99991. 4. 80. 6,2 3B. 
ym 

1. 870731. eS. 102. 3. 15223, rem. 49; 15174. 

4, 4291 times. 5. 69; 11. 
22. . 

1. 769047. 2. 29942. o. 14%; 4. 249. 5. Blue 914; Red 799. 
23. 

1, 752724. 2. 293631. 3. 625 times. 4, 135765 + 5=27153. 

5. 65. 
24. 

1, 216582. 2. 38551. 3. 2858. 4. 470376. 5. 910; 456. 
25. 

1,3. 3, 7°. 2 15; 120. 38. 204300; 123375. 4, 25. 5. 16. 
26. 

pais bate 2. 420; 3. 3. 20800; 104000. 

4. A to B 25 miles, B to C 15 miles, C to D 35 miles. 5. 50; 25. 
27. 

1,42. 2. 990; 13. 8. 98532; 23589; 74943. 

4. 14759. 5. 47. 
28. 


1. -76. 2. 36; 360. © 3. 83779. 4. 6355. . 5. A19; B2lL; 025, 


Laas 


_—_ 


ANSWERS xh 
29. 
14. 2. 2; 1260. 8. 128880. 4. 28618. 5. A1l5; B77; C88. 
30. 
27; 9. 2. 51975. 3. 3468. 4, 24, 5. 6 years. 
31. 
94; 15s. 6d. 2. Latter by 10. 3. 9. 4, 4s. 9d.; 5s. 3d. 
lls. 4d. 
32. i 
$9: 17s. 3d)°* 2. Latter by le: 2d. 3.51. ° 4 73. 6d. 6, Iscid: 
33. 
85; 18s. 1ld. 2. 13; 1s, 9d. 3. 95. 4, 3s. 9d. 
Marmalade, 5d. dearer. 
34. 
94; 17s. 3d. 2. 32; 3s. 4d. $.' 19, 4, 12s, 4d. 5. 15. 
35. 
15; rem. 17. 2. £8. 7s. 74d. 5. 2s. 10id.; rem. 8/. 
192. 5. £1. 188. Idd/; £3.18. 104d. 
36. 
12; rem. 48. 2. £4. 15s. 34d. 3. 5s. '74d.; rem. 54d. 
186. 5. £2. 15s. 5d. 
37. 
14; rem. 30. Nae aU Ee § 8. 2s. 2id.; rem. 52d. 
701. 5, £7. 1s. 4d.3 188. 8d. 
38. 
32 rem. 7. Five. OS Mae 8. 3s. 10d.; rem. 30d. 
672. 5. £7. ls. 4d. 
39. 
td. 2. £12. 2s. 6d. 3. 1558. 
£75. 19s. 103d.; 81, rem. 29. 5. 19s. 7d. 
40. 
£21. 2. £71. 18s. 14d.; 107. 3. A Qs. 84d.; B 14s. 23d. 
£1. 8s. 5. £10. 10s. 
| 41. 
£51. 2s. 1d. 2. 791. 8. 7s. 53d. 
£16. 12s. 6d. 5. £4. 4s. 


xhi 


61. 


3. £2. 18s. 6d. 


21 minutes to 10. 


3. £55. 18s. 103d. 


i 


Lar 


— 


6 days 3 hrs. 52 min. 57 sec. 


£42. 6s. 113d. 


56 tons 7 ewt. 2 qrs. 8 lb. 


£1. 3s. 9d. 


1 ton 4 cwt. 2 qrs. 12 lb. 
£353. 18s. 104d. 


34 gall. 1 pt. 
£520. 12s. 6d. 


2 gall. 3 qts. 1 pt. 
£62. 12s. O§d. 


12 yds. 1 ft. 1 in. 
£17. 4s. 3d. 


2 yds. 2 ft. 3 in. 
£4. 15s. 


ANSWERS 


42. ° 
2. A£10. 6s. 8d.; B £16. 4s. 4d. 
4. £51. 12s. 6d. 5. £18. 18s. 9d. 
43. 
2. 7 hrs. 20 min. 10 sec. 
4, 1224, 5. “5:8. 40. 
44, 
Fak 3. So. 156.10, 
De ase. Le, 
45. 
2. 99456. B. (ee 
5. 16. 
46. 
2. £53. 17s. 83d. 
4. 8. 5. 1 ton 15 ewt. 
47. 
2. 150. 3. £100. 12s. 83d.; 1s. 53d, 
O. 220s. 
48. 
2. 385 gall. 8. 11 times; 34d. 
5. £56. Qs. Gd: 
49. 
2. 23 yds. 2ft.9in. 8. £70. 9s. 94d. 
5. 1066. 
50. 
2. 10 yds. 2 ft. 11 in. 8. 19. 
5. 19. 


51. 


2 miles 1444 yds., or 2 miles 6 fur. 124 yds. 
3. 504. 4. A £55. 6s. 8d.; B £51. 16s. 8d.; C £50. 6s. 8d. 5. 53d. 


40 chains 14 yds. 
13200. 


2. 
5. 


52. 
325022 ; 279, 
103d. ; £4. 4s. 


2. £63. lls. 73d. 


8. £3. 7s. 6d. 


= 


les 


= 


a a 


ANSWERS xl 
53 
1 sq. yd. 3 sq. ft. 92 sq. in. 2. 29 ft. 3. 1 qr. 10 lb. 15 02. 
£2. 28. 1d. 5. 4s. 6d. 
54. 
360 sq. ft.; 1216 sq. ft. 2, 23255 sq. in. 8. Each result = 654456. 
19 gall. 5. 56 lb. 
55. 
1 ac. 2. 40. 3.. 29) 16: 
ls. 9d. 5. Three receive 381 each; the fourth receives 238. 
56. 
169 sq. miles 214 ac. 2. 330 yds. S20) fe10. mae in 
5s. 6d. 5. £20. 
57. 
15 c. yds. 21 c. ft. 2. 18c. ft 3. 19941. 
£1. 6s. 4d. 5. 12000 
58. 
76 c. yds. 8c. ft. 1650 ¢. in. 2. 1200 gall. 3.715 ft. 
9500. 5. 32. 
59. 
(a) 20; (b) 43 (c) 60°5 cm.; 8 dm. 5 cm. 
(a) at em., ‘45 .m.; (b) ‘94dm., ‘065 dm. 3. 21°6 cm. 
(a) 759620 5 (b) £12. Os. 5d. : 5. 1s. 6d. 
60. 


(a) 125 dm., 20dm., 5 dm. ; 
(a) 2°01 dm. ; (b) 4°45 dm. 3. 
(a) 3 qrs. 22 lb. ; (b) £8. 7s. 49d 


61. 


(a) “15; 


8:438 Kg.; 6°825 Kg. 


(a) £1285. 188. 104d. ; (b) £1003. 15s. 74d. 


62. 

11 Km. 20 m.; 4 Km, 110 m. 

2°95 HI. 4, £1: T¢.: 6d. 
63. 


(a) 1510 m. ; 
(a) 3°78; (b) 576; 
46; 22 in. 


(b) 151 m. ; 
(c) 58°08. 3. 
5. 45 tons. 


9. 54 £,65 0.2 4 £. 95-c. 


(b) 152 dm., 038 dm., ‘005 dm. 
(b) ‘05; (c) 015; (d) :005. 


5. £35. 15s. 


8. 2°95 in. 
5. 280. 


2. $217. lle.; $4. 95c. 
5. 857% lb. 


(c) 15:1 m.; (d) 1°51 m. 
(a) 90°055 ; 


(b) 3°75784. 


xliv . ANSWERS 


64. 

1. (a) 30°87; (b) 198; (c) 21. 2. (a) 2-052; (b) “1848; (c) *169. 

8. 87°397; 69°116. 4. £17. 18s. 114d.; £60234. 9s. 6d. 5. 19, 11, 8 
65. 


1. (a) 2°587; (b) ‘478; (c) 059; (d) 095. 2. (a) °378 ; (b) 3°26; (c) 056. 
3. £388. 10s.; £1. 4s. 104d. 4. 84431 sec. ; 231 gall. 1 qt. 1 pt. 5. 33 f. 39. 


66. 

1. (a) 8°33 (b) 5; (c) 64; (d) -06. 2. (a) 09; (b) 93 (c) 90; (ad) 4010. 
8. (a) £1205. 6s. 6d.; (b) £28892. lls. 32d. 4. 37f.20c. 5. 3d. 
67. 

1. £1646. 5s. 3d.; rem. 11d. 2. 7°0136; 83:1169. 
8. 5253 Kg. 4. 1636 f. 30c. 5..- 2 F S0m: 
68. 
1. 12s. 7d.; rem. ls. Sd. 2. £20. 12s. 4d. 3. °°) ta 
4. 29; 089. 5. 2734 yds.; 4 Km. 23 m. 
69. 
1. (a) -625; (b) -375; (c) 1°85. 2. 56875; °625. 
8. :075213 ; 22°5. 4. -6294. 5. 620. 
70. 
i. 375 + “3875. 2. -08125. 8. “0008 ; 3470. 
4. $29. 70 c. 5. 10164 franes. 
71. 
1, (a) 10$d.; (b) 5s. 9d.3 (c) 10s. 104d. 2. £2. 19s. 44d.; £2. Qs. 6d. 
8. 75800; ‘00758. 4.. 28. 5. 8 Km. 47 m. 
72. 


1. (a) 1 qr. 14 1b.; (b) 7 ewt. 3 qrs. 
2. 2 tous 1 ewt.-2 qrs. 14 lb.; -003125. 3. 3840; -0000384. 


4. (a) °6235; (b) ‘1375. 5. 7f. 150. 
73. 
1. (a) £0°156; (b) £0°769. 2. (a) 5s. 74d.; (b) £2. 19s, 53d. 
8. 17s. 10d.; 163 lb. 4. 00586; 5°86. 5. 363 f. 90 c.; $787. Se. 
74. 
1. (a) (i) 554°19 sq. em.; (ii) 055419 sq. m.; (b) 48 em. 
2. 2588 sq. yds.; 23292 sq. ft. 8. 01253 qb. 


4. 7000 1lb.; 3 qrs. 3 1b. 8 oz, 5. 6600 sq. ft. 


ANSWERS xlv 
715. . 
1, 28°6 sq. m.; 143 francs. 2. 3 ro. 27 per.; 3 ac. 0 ro. 13 per. 
8. 38730; ‘003873. 4. 4 miles 5 fur. 193 yds. 1 ft.; 1265 yds. 5, 90. 
76. 
1. (a) 2°3322 c. metres; (b) 3°25 m. 2. 2646 litres. 3. 2646 Kg. 
4, 25 qts. 5. 151°2 aq. in. 
77. 
1, (a) £5, 4 a3 (b) 20, 27, 38 (c) 43, 2%, 18; 
M2, 4%; Ob % UY 
2, (a) Zin., x5 in.; (b) lfin., Zin; (c) 17 in., 13 in. 
3. (a) qx8°s 38, 48.5 (b) 4%5 in., 4 in., g in. 
4, 840, 6.3.5, 75 2.3.75 8- he 
78. 
1. {35 1435 % 6° 2, it, ye a3 lt 
8. 60; 45,35, 555 xa t 10 tM. Bt; OH. 5; 38s ay 
§, £1. 
79. 
1, (a) 245 (b) Th. 2. (a) go3 (53 (O16 
8. (i) 2 in; (ii) 23 in.; (<i) 13 in. 4. 420, 5. 8d. 
80. 
1, (a) 111; (6)'432; (c) 233. 2. (a) 3%; (b) 1. 
8, 2.72; 2.5.7; 2.3.7.11; 14. 4 455 88 5. 2A0, 
$1. 
1. (a) 45 in., ly im, gh in.; (b)3 i in, in., t in. 
2 917; 328. 3, (a); (b) 3}. 4. 12; 7560. 
5. £1. 2s. 8d. 
£2. 
1. (a) q5 in., Zin., Prin; (6) 16; (c)8; (d)2 2% 16z ins & 
3. (a) 14; (b) 332. 4, (a) 4; (b) 165. 5. 25. 
83. 
1 22; 45 2. 13; 8. 3. (a) 147; (b) 6. 
4. 31; 43 5. 11 st. 10 Ib. 
84. 
1. 4; %- 2, Sum 175; difference 265 3. 14; §- 
A. 475 5% 5. 3; 074. 


xvi | ANSWERS 


85. 
1. 1453 34; 4. 2. 35%. 8. (a) +; (b) $ 
4, -2006875; ‘00019. 5. 12s, 6d. 
86. 
1. Yeah AMD) et 5c). 122. 3.508 Bas | ER 
A ape eb) 6. 23547 
A 87. 
Lae 2. 3 8. (a) 8; (b) lay 
a 5. 16 Kg. 250 g. | 
88. 
1. (a) 17s. 24d.; (b) 6s. O4d. 2. £275. 6s. 7d.; 5s. 44d. 
3. 135 42. 4, (a) 4540; (b) 2°12. 5. 125 lb. 
) 89. 
1, 32,3 :09375. 2. 3%. 8. 0832. 4. (a) lyor: (2 
16 min 
90. 
1, £2205. 15s. 2. 2.34; 22.3.72; 24.3?.7; 2.3; 24.34.72 


» 


(a) zo 3 (b) 222°9. 


91. 


1. £2521. 13s. 4d. 2. °0256; 1024. 
3. £11. 193. 83d.4+£1. 9s. 3¥d. =£13. 9s. 
5. 14 min. 


3. -8109375; + 


92. 
1. £61. 17s. 94d. 2. 7:24581 ; 5:067. 
4. (a) 7 mg.; (0) (03125 gall. 


93. 
1. £1. 19s. 104d. 2. 237. 
4. 205 f. 20c. 5. 240. 

94. 
1. £2. S24, 9°. 5673 8.627 

8s. 3d. 5. 45375 gall 

95. 
1, 33 hrs.; Al6s.,B12s. 2. %; £260. 
4. 1650 yds. 5. 33s. 

96. 
1. £2660. 2. 2s.; 9s. 14d, 


4. £518. 16s. 6d. 5. £5. 7s. 4a. 


5. 18 miles per hour. 


. (a) 48; (b) 0018. 


3 


43 17 
. 23 metres. 


. 270 oz. ; “71876. 


05897957 ; 00919. 


. 100 days. 


. £4. 


= 


ANSWERS —. URES Taree 


1. 8% sq. ft.; 8sq. ft. 24 sq. in. 2, 44970 ac. «+ "8. 2°84375 ac. 
4 2¢.3°..77 3.84; £56. 5. 243 sq. yds. ’ 
a wb at x woes : 
98. 
1. 17 sq. ft. 48 sq. in.; 15 sq. yds. 1 sq. ft. 63 sq. in. 2. 1276 ft. 
3. £176. 9s. 9d.; 9378 f..75 c. 4. £20. 3s. 4d. 5. 96 sheep. 
99. | 
i 12376 c. ft.; 12 ¢. ft. 1304 ¢. in. 2. 3264 c. inches. 
3. (a) $33 (b) 600. 4. 3in. 5. 14000. 
100. 
1. 26 litres. 2. 69 sq, ft. 96 sq. in. 3. °47 metre. 
4, 2 ft. 6 in. 5. 35 in. 
101. 
1, 15 cwt. 74 lb. 2. 2004 sq. cm. 3. (a) 5 men; (b) 74 days. 
4, 0536389; °504. 5. £11. 18s. 8d. 


Examination Papers. 


1. 


1. (i) 18358; (ii) £4548. 1s. 5d. 
2. (i) 94:605 ; (ii) 0-309; (iii) (a) a’e'o 3 (b) Lae. 


3. 1 linear yd. =3 ft. 1 linear ft. =12 in. 
1 square yd. =9 sq. ft. 1 square ft. =144 sq. in. 
1 cubic yd. =27c. ft. 1 cubic ft. =1728 c. in. 
2. (i) 30s. ; (ii) 6. 5. A £60, B £90, C £30. 
6. (i) 3.sq. ft. 108 sq. in. ; (ii) 3 sq. ft. 48 sq. in. 
7. 71:8%. 8. 7 ft. 
2. 
1. (i) 771369 ; (ii) £53807. 16s. 9d. 2. (i) 140-0841 ; (ii) 9-97 ; (iii) 133. 
3. (i) 12; (ii) 0-172; (iii) 0-00001 ; (iv) 20. 
4, (i) 6; (ii) 74. 5. 4; £260. 6. 48 cm. 
Je. O00 5 1-00. 8. (i) A=7r? square units ; (ii) 5-64 in. 


‘ iyi. Aga ff AF ahs phase be pe JI P00e Pe an ccawent® 
1. (i) 60 (i _ 1s, 4d. KIS * 
2. (i) 21-971; F ; haa... (D) Socr 00 “4tantannetacewsen arcs cose 
3. — Mis 3 : 
1 Kg. =1000 g. 
1 gall. =8 pints. 1 AE e100. 


1 mile =1760 yds. 1 Km. =1000 m. 


4, 4h in. 5. P £4. 1ls., Q £1. 19s. 
6. (i) 1800 c. ft.; (ii) 66 c. yds. 18 c. ft. 
%. (i) 216; (ii) 240. 8. r=3-1. 
. 4. 
1. (i) 27093 ; (ii) £3456. 148. Std. 2. (i) 4-80528; (ii) 7-14; (iii) 322. 
8. (i) 16s. 6d. ; (ii) 14s. 2d. ; (iii) 38. 14d. 4. 3-15 in. 
5. (i) 0-8177; (ii) £10. 7s. 2d. 6. 176 sq. ft. ; 124 sq. ft. 
2. (i) 25% ; (ii) £3. 5s. 8. 540; 5400. 
5. 
1. (i) 1666975 ; (ii) £7. 11s. 3d. 
2. (i) 0-05897957 ; (ii) 0-089 ; (iii) 222. 
8. (i) £13; (ii) £2. 28. ; (iii) 15s. 4, 2-11 in. 
5. (i) 0-669; (ii) £5. 18s. ld. 6. 151-2 sq. in. 
7%. (i) 10s. ; (ii) 5s. Td. 8. (i) 22 ft./sec.; (ii) 15 m.p.h. 
6. 
1. (i) £21. 14s. 8d. ; (ii) 3542. 2. (i) 703-8657 ; (ii) 0-0462 ; (iii) 6. 
8. (i) 1386 =2 x 3? x7 x 11, 1764 =22 x 32x72; (ii) 126; (iii) 42, 
4. 23:5 grams. 5. (i) 8) in. ; (ii) 0-0083. 
6. (a) 374 ac., (b) 16; 600. 7, 10%, 
8. (i) V=}7d*h cubic units; (ii) 96 c. em. 
7. 
1. (i) 1744681 ; (ii) £4. 1s. Qd. 
2. (i) 65-93451 ; (ii) 0-000854 ; (iii) 263. 
8. (i) 0-76; 0-58; (ii) 3%, 43. 4. 90. 5. 184 yds. 
6. 58 tons 11 cwt. 98 lb. 7. £14. 18s, 1d. 8. 2888 grams. 
8. . 
1. (i) 5206; (ii) £863. 9s. 6d. 2. (i) 1-262666 ; (ii) 2-92, (ii) $3. 


8. (i) 1 sq. m. =104 sq. em. =108 sq. mm. 


4. 
7. 


1 sq. cm. = 10? sq. mm. 
(ii) Le. m. =10%¢. dm. =108 c. em. 
ic.dm. =10? c. em. 


720 grams. 5. (i) 0°69375 ; (ii) £693. 15s. G. 602. 
766 f. 83 c. 8. (i) 226°3 c. em. ; (ii) 4023 grams. 
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